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Abstract
Business practices have and will continue to greatly influence and determine the shape and 
viability of the built environment. Traditional practices have continued to use non renewable and 
polluting resources such as fossil fuels, and these are rapidly becoming unviable and 
unacceptable within the built environment. As an alternative to these traditional practices, 
concerned building practitioners are applying best practice initiatives in the-belief that these 
produce sustainable outcomes. 
This research is based on the hypothesis that applying building industry’s best practice initiatives 
can deliver sustainability within the built environment. This hypothesis assumes links between the 
applied practices, the outcome achieved and sustainability. This research tests this hypothesis 
with a single ‘critical’ case project; the recently constructed Lithgow Government Office Building 
(GOB) Development, and against a theoretical framework that defines sustainability.
The GOB Development is a best practice example procured by a long lived and socially 
responsible organisation, government organisation - the Department of Commerce. This 
organisation adopted and applied new government policies along with best practice initiatives to 
produce a new benchmark – an award wining, trend-setting, seemingly sustainable development. 
The industry successes of the GOB Development made this a suitable single case study, one that 
was most likely to fare better than any other development procured at that time and by other 
means.
The research conducted provides an insight and understanding into all the different factors during 
the procurement of the GOB project and highlights how these influenced the eventual built 
outcome and determined whether sustainability would be attained. This research assessment is 
seen as a crucial step in understanding the many limitations of best practice and thereby enabling 
the building industry’s progression towards achieving sustainability within the built environment. 
The potential insight that can be gained from this research can enable the relationship between 
practice and theory to be better understood, and thereby provide the means to influence all future 
built outcomes. It is believed that such insight can encourage building practitioners and 
organisations to adopt and apply best practice initiatives as a means to achieve sustainability 
within the built environment. 
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Chapter 1 Introduction
This research is the study of a single critical case project, the study of an award wining, seemingly 
sustainable development that was procured from a long-lived organisation and adopted industry 
best practice initiatives. This single case project, Lithgow Government Office Building (GOB) is 
studied from its inception to occupation, together with its host organisation and the adopted 
practices used to procure this development. This research provides an insight and understanding 
into how business practices can influence the outcomes produced and determines whether the 
application of industry best practice has the potential to deliver a sustainable built outcome.  
This research and study is considered important as it has the potential to direct future business 
practice towards achieving sustainability within the built environment. At present, the building 
industry and its product - the built environment - are adversely impacting on nature, both at the local 
and national level, causing many of the natural systems to change in ways that are now starting to 
threaten our long-term survival. 
Buildings worldwide consume about 50% of the planet’s material resources and use 40% of all 
energy. The construction of buildings is estimated to consume 3 billion tones of raw materials per 
year, and generating 50% of all waste produced with 50% in the form of chlorofluorocarbons (CFC) 
and HCFC.1
Traditional practices used by the building industry have contributed to the release of carbon dioxide 
(CO2) into the atmosphere, attributed to the manufacturing process used by many common building 
materials. The release of CO2 into the atmosphere has continually increased since the industrial 
revolution and is now starting to affect the world’s climates by increasing global temperatures. In the 
next two decades alone, global temperature is predicted to rise by 0.7 degrees Fahrenheit.2
According to the Worldwatch Institute, almost 40% of the 75 billion tons of raw materials annually 
extracted from the Earth are transformed into the concrete, steel, glass, rubber and other elements 
that make our buildings. One quarter of the annual wood harvest is used for construction. And 
buildings consume about 40% of the world’s energy production and produce 40% of the sulfur 
dioxide and nitrogen oxides that cause acid rain and smog.3
Such information can be viewed as key challenges and as catalysts for change. The most viable 
option to meet these challenges is for the building industry to adopt ‘best practice initiatives’ and
reduce its impact on the global environment by enabling and achieving sustainability. However, this 
can only be achieved if the adopted best practice initiatives can positively influence, define and 
determine the type of outcome produced. 
  
1 Day, 2000
2 Eilperin (2007) who quoted Gerald Meehl, a senior scientist at the National Center for Atmospheric Research in Boulder, 
Colorado USA
3 Talarico, 2004
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This chapter outlines the research, its aims, objectives, design and methodology and introduces 
GOB Development as a single case project.
1.1 The Aims of the Research
This research is based on the hypothesis that applying building industry’s best practice initiatives 
can enable sustainability within the built environment and the notion that effective and sustainable 
built outcomes are essential aspects in ensuring the long-term viability of the building industry and 
the built environment. This research explores this hypothesis and notion through two broad aims. 
- The first aim is to establish a link between theory, practice and the outcomes produced, and 
- The second is to provide a means to test best practice initiatives with their built outcomes 
against a sustainability rating theoretical framework. This aim seeks to identify and address the
possible difference between industry best practice and the available knowledge. 
These aims are based on the presumptions that applying appropriate knowledge through building 
practices can enable sustainability and provide organisations with the assurance that the application 
of best practice will achieve sustainability in the outcomes they produce, within the built 
environment.
In order to achieve these broad aims, this research proposes to establish how the building industry’s
best practice initiatives can influence outcomes and how these can be used to enable sustainability 
in the built environment. This proposal will be achieved by comparing the outcomes achieved from 
the application of industry best practice initiatives (the actual) with a sustainability defining 
theoretical basis (the theoretical); comparing a single ‘critical’ case project (procured from best 
practice initiatives) against a sustainability rating theoretical framework. 
The possible insight that can be gained from this case study proposes to highlight any disparities 
between practice and theory, provide the means to apply the theory into business practices and 
thereby influence the outcomes produced. It is further proposed that the insight and findings can 
provide a basis for businesses, governments and professionals to understand the limitations of 
applying existing best practice and how best practice should be enhanced and used to make 
appropriate and informed decisions that enable sustainability.
1.2 Research Objectives
The three objectives of this research are:
Objective 1: Assessment of the Actual: To provide a context and definition for ‘industry best 
practice’. It is proposed to define industry best practice through the study, with its host organisation, 
of a single critical case project. Best practice will be defined in terms of the business, procurement 
and professional practices used within the building industry. 
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Objective 2: Establishment of a Theoretical Basis: Develop a theoretical framework that defines 
‘sustainability’ within the built environment and which can also be used to evaluate the new built 
outcomes
Objective 3: Determine whether the application of industry best practice can produce sustainable 
outcomes. A single case project, as procured with best practice initiatives is evaluated against the 
established theoretical framework as to whether it achieves ‘sustainability’. This objective proposes 
to test the actual (Objective 1) with the theoretical basis established (Objective 2). 
1.3 Description of the Single Critical Case Study Project
A single case study was chosen to test the hypothesis made and achieve the research aims and 
objectives. The chosen single case study project is the GOB development. This development is a 
four storey building with a 1,094 sqm floor footprint with three floors of office space (totaling 2,976
sqm net floor area) and an undercroft secure carparking area. When this development was 
completed in 2004, it was acclaimed by the Australian Institute of Project Management (AIPM) as 
the best project in NSW4 and it set a new benchmark standard in office facilities in NSW5. 
The GOB Development is located on the fringes of the Lithgow’s commercial district, within walking 
distance from the Lithgow bus and train station and the CBD main street. This development was 
appropriately sited and designed with respect to Lithgow’s existing infrastructure, environmental 
considerations and best practice which included providing sun control (whilst optimising views) with 
appropriate material selections, safe maintenance access, buildability, adaptability and flexibility for 
future use6. The building’s design reflected the regional qualities of Lithgow, responding directly to 
the site constraints and the region’s cool climate (refer Images 1.1 below). 
The development was procured with best practice initiatives that were in line with government 
policies and with energy efficiency measures that were developed through design solutions7. The 
GOB development evolved from the 2001 NSW Government’s regional relocation strategy and 
government office reform program that aimed to re-house both the State Debt Recovery Office 
(SDRO) and the Police Assistance Line (PAL) in appropriate office accommodation. This program 
identified the transfer of 132 permanent government jobs from the SDRO Sydney office to the 
Lithgow community (150 km west of Sydney) through the relocation of existing staff, the creation of 
new regional employment opportunities and the transfer and expansion of the PAL department from 
the existing dilapidated Lithgow Police Department building.
The GOB Development was delivered through the application of the best available information in 
terms of professional and business practices and with government sustainability initiatives and 
policies. This development was designed, managed and procured by a team within Department of 
  
4 Refer Appendix D
5 Refer Appendix B
6 Refer Appendix H
7 Refer Appendix F
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Commerce (Commerce), which consisted of specialist, experienced personnel in the areas of 
architecture, project and construction management, engineering, energy efficiency and sustainable 
design. A dedicated project team was appointed that enabled the stated vision to be realised. This 
dedicated project team applied Commerce’s business practices through a project management 
roadmap. The practices applied included best practice in design, project management and
procurement, along with the adoption of emerging government policies relating to office buildings 
and energy efficiency, benchmarked from recently completed similar buildings. The completed 
development represented a ‘state of the art’8 facility that resulted in meeting all the desired 
performance requirements including meeting the budget, time and desired quality requirements, and 
was regarded as meeting ‘sustainable development status’9.
Figure 1.1; Images of the Lithgow Government Office Development, the 3-D computer rendered image was 
created at the design phase and a photo taken on 20 May 04 at the completion of the construction phase.
This new development is located at the corner of Sandford Avenue and Railway Parade, Lithgow, NSW, 
with its entry façade facing due south.
1.4 The Project Procurement Process 
The building owners’ brief required that the completed facility meet a minimum 4.5 star rating in 
accordance with Australian Building Greenhouse Rating (ABGR) Sustainable Energy Development 
Authority (SEDA) Rating. This drove the design and procurement process that ultimately defined the 
building fabric, mechanical plant and insulation requirements (in terms of the effective use of 
insulation, high performance glazing, efficient heating and cooling systems, and the use of efficient 
lighting and appliances). Furthermore, this process was augmented with maintenance minimisation 
and operations strategies such as the use of durable materials for longevity, the adoption of 
conservation measures to minimise waste during construction and by considering the health and 
  
8 Refer Appendix C, Attachment 3 – News Report
9 Refer Appendix C, Attachment 3 – News Report
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safety of the occupants from possible indoor pollutants. This resulted in the building being energy-
efficient whilst providing cost-effective system solutions
The procurement of the GOB Development was through a proven process, the Commerce’s Project 
Management Roadmap (Roadmap). This Roadmap outlines a process that is aligned with the 
building industry’s best practice initiatives and includes each life cycle aspect in the procurement of 
new developments, from the pre-design to the building operations phase. The appointed project 
team procured the GOB development in line with the Roadmap from the pre-design, to the design, 
and then construction phase. The team handed over at the building operations phase. The client 
requirements and Roadmap initiatives were embedded at each life cycle phase and managed 
accordingly to produce the desired outcome.  Below is a brief description of each project phase.
1.4.1 Pre-design Phase
The pre-design was regarded the crucial phase of the procurement process. Decisions made at this 
phase could greatly influence each subsequent phase, including the design and the eventual built 
outcome. The early pre-design decisions and strategies adopted established the overall project 
direction and set the target performance criteria; the project’s Critical Success Factors (CSF). This 
enabled the project to be continuously monitored, reviewed and measured against these criteria.
The early pre-design decisions, the adoption of best practice initiatives and the set criteria helped 
focus the project team towards the desired outcome.
1.4.2 Design Phase
The design phase, adopted all the initiatives selected at pre-design phase. These evolved into 
design guidelines and were adopted into the procurement processes. These included the following:
- Sustainable Design Rationale and Fit-out Design Guidelines (refer Appendix F),
- Ecological Sustainable Office Fit-out Guidelines, and
- The adoption of Commerce’s Roadmap and industry best practice initiatives
- The need to design for future adaptability and flexibility.
These guidelines and initiatives were work-shopped with the client groups to develop the design to 
produce the most appropriate solution. This design phase transformed all the early decisions and 
strategies into design outcomes and detailed contract documentation that was used in turn to guide 
the next phase: construction.
1.4.3 Construction Phase
The construction phase enabled the designed outcomes to be transformed into a built form through 
the use and transformation of energy, labour and resources. The twelve month construction phase 
was the most environmentally destructive phase due to the high rates of resource consumption. 
During this phase, construction best practice initiatives such as waste management and 
environmental protection initiatives were applied to help minimise the overall impact of the 
development. 
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1.4.4 Building Operations Phase
The built form and performance depended on the decisions made and practices applied at each of 
the previous phases. The previous phases ultimately determined the performance of the built form, 
the adopted sophisticated technologies such as HVAC and the automated building systems (such 
as lighting, security, fire-safety), as all these had to be appropriately selected, designed, 
constructed, commissioned and tuned prior to handover and occupancy. At the occupancy stage, 
the completed development’s performance matched the set target performance criteria and met the 
projects’ CSF, as established at the pre-design phase.
The building operations phase was the last procurement phase. During this phase, the project 
teams’ involvement was limited to the commission works, rectifying building defects and ensuring 
that the building continued to meet the designed and the desired performance during the first twelve 
months of operations.
The completed development provided the means to test and evaluate the appropriateness of all the 
applied practices and initiatives through performance measures such as electricity loading 
assessments10 and post occupancy studies. At this phase it was important to quantify and explain 
factors influencing the efficiency of the development. These factors translate into recurrent costs 
over the building’s operational life. These costs can be substantial and can far exceed the initial 
design and construction costs (capital outlay). Similarly, it is important to assess the annual 
expenditures related to the salaries (business costs) and health of employees, as these can far 
exceed the annual operating costs. It is therefore important that the built outcomes create occupant 
well-being and increase productivity, as the business, social and economic benefits derived from 
these can be substantial.11 However, without continuous performance benchmark measures these 
operational and maintenance costs cannot be monitored or controlled.
1.5 Rationale and Relevance of the Single Case Project
This research is based on the hypothesis that applying building industry’s best practice initiatives 
can enable sustainability within the built environment. This hypothesis views the application of best 
practice initiatives as an initial, yet necessary step towards achieving sustainability in the outcome 
produced. It is believed that best practice initiatives can help refocus decisions on the longer-term
because they take into account wider issues, many of which can generally influence the 
sustainability of the outcome. Organisations which adopt best practice initiatives generally apply 
them through a business or project management roadmap. They usually adopt best practice 
because it limits their future business liabilities, and in the belief that such initiatives create 
sustainable outcomes.
Until you know where you’re going, any road will get you there…..and how (do) you know where 
you’re going, if you don’t know how good best of class is (?) ……first find out how good is good, and 
  
10 Refer Appendix B
11 Poor indoor air costs the Australian economy about $12M annually (Climo 2006)
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then find out why they’re that much better than you, and in what areas they are better than you, and 
then create a roadmap to get there. In creating a roadmap, assess your situation. Benchmark, build
a plan of attack, execute and then measure and repeat it. Just because you did well a year ago 
means nothing today.12
This single case project was chosen because it is an example of a project procured with the best 
intentions and aim to create a sustainable built outcome. This single case was procured with
business practices that were considered as best practice initiatives that met the highest possible 
industry standards, which were believed to enable sustainability. These best practice initiatives were 
applied in accordance with Commerce’s Project Management Centre of Excellence (PMCofE) 
Roadmap. When this development was completed in March 2004 it was declared that it set a new 
benchmark for Government office building development in NSW.13 This development also was 
acclaimed to be one of the most successful projects completed by Commerce, wining the 2004 
AIPM NSW state award.14 Its success can be attributed to the application of best practice focusing 
on reaching sustainability by conscious actions (such as minimising its consumption of non-
renewable resources, reducing its environmental impact and reducing its future operational costs to 
the taxpayers and to future generations) and was regarded as a benchmark for sustainable 
development. It was estimated that this development had energy consumption savings in the order 
of $50,000 per year15 when compared to a more conventional designed facility. 
The Lithgow GOB demonstrates the degree of sustainability that can be achieved by adopting best 
practice ……was procured through a best practice, socially responsible organisation.16
The industry successes achieved by the GOB Development made this project a best practice 
example and a suitable built outcome that can be used to evaluate how the many adopted methods, 
practices and processes influenced the outcome produced. In so doing, the outcome produced can 
also be tested as to whether the application of the practices applied influenced the degree of the 
viability achieved and provided a positive step towards sustainability in the built environment.
At present, there is an uncertainty about whether applying best practice initiatives can attain 
sustainability. The chosen single case project provides the means to clarify this uncertainty and
proposes to establish an understanding of how industry best practices can influence outcomes and 
thereby enable sustainability in the built environment.
1.5.1 Social and Organisational Responsibility
Simply put, we live in a finite world but treat our resources like they are infinite.17
  
12 Bushell, 2007
13 Refer Appendix C, Attachment 3 – News Report
14 Refer Appendix D
15 Media Release by Minister For Public Works And Services, 18 February 2002
16 Department of Commerce (2003b)
17 Mclennan, 2004
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There is an ethical and a social responsibility for society and organisations to do no further harm to 
the environment and live within nature’s means.18 Best practice organisations acknowledge that 
their long-term future is linked to their ability to minimise the environmental damage caused by their 
activities. These costs represent the ‘value extracted’ and generally remain largely external to 
businesses as these costs are borne by the rest of society, the global community and by future 
generations. However, such costs can easily and quickly become costs to the business due to 
public pressure and the enactment of new regulations such as consumption taxes, climate change 
levies and aggregates taxes. Proactive organisations can position themselves to survive such 
changes by reducing their environmental impact and by operating sustainably with renewable 
resources.
In today’s world, sustainability can be a source of competitive advantage19. 
Many shareholders of large organisations are now demanding ‘corporate sustainability’. Many look 
beyond the balance sheets for signs of long-term sustainability, which is driving a slow, positive and 
powerful market change. Socially responsible investors have begun to influence mainstream 
investment decisions and as investors become more ‘socially responsible’, they require 
organisations to show that they are also well managed, responsible organisations which actively 
protect the value of the shareholders’ investments and take such initiatives seriously. For instance,
Prudential’s 1998 Annual Report made the commitment to protect the quality of land, air and water 
for the well-being of the communities.
We are unlikely to hold shares in organisations where we are not satisfied with the appropriateness 
of this environmental policy or ability to manage the risks associated with its environmental impact.20
Commerce can be regarded as a socially responsible organisation, as it adopts industry best 
practice initiatives as a means of conducting its business and procuring projects. The Lithgow GOB 
project is such an example that has embraced industry best practice initiatives and socially 
responsible principles as defined by the government, the organisation (Commerce), as outlined in its 
Roadmap and as applied by the project team. The application of these initiatives helped minimise 
the potential environmental damage whilst helping enhance the urban environment and economy of 
Lithgow.
  
18 A moderate business-as-usual scenario, based on United Nations projections showing slow, steady growth of economies 
and populations, suggests that by mid- century, humanity’s demand on nature will be twice the biosphere’s productive 
capacity (WWF International, 2006)
19 Mays, 2003
20 Prudential’s 1998 Annual Report
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1.5.2 Business and Sustainability
There are more short lived organisations than long lived, seemingly sustainable organisations.21
Achieving business sustainability is substantially harder to achieve than merely ensuring the shorter 
term survival of organisations. Achieving business sustainability requires the management of many 
highly imprecise qualitative aspects such as core values and core business22 whilst also meeting 
and balancing the many competing quantitative commercial obligations. These long lived
organisations seem to achieve balance by effectively aligning their internal operations with external 
factors. The internal operations include people management, work processes, practices, services, 
products, planning, positioning and policies, whilst the external factors include social obligations, the
ever-changing market place and external environment.
Applying best practice initiatives has the potential to support the survival of businesses and the 
longevity of organisations. Best practice initiatives can provide many realisable business and social 
benefits.23 These practices can direct organisational corporate behaviour, ethics and moral 
imperatives, and thus can also be viewed as socially responsible initiatives.24 Best practice 
initiatives can ultimately enhance reputations, ensure the longevity of organisations and possibly 
achieve sustainability because of the outcomes they produce. 
The more socially responsible organisations adopt best practices initiatives within a continuous 
improvement process to ensure that their practices are continually enhanced and provide the 
potential to produce the best possible outcomes, possibly sustainable outcomes. Commerce is such 
an organisation, a long lived organisation that applied industry best practice initiatives developed 
from a continuous improvement process. These industry best practice initiatives were used to 
procure the chosen single case project: the GOB Development.
1.6 Research Design 
The Lithgow GOB single case project was chosen to understand and reveal the many hidden 
connections and interactions between practice and theory. This single case was considered to meet 
all the conditions for testing the practical and comparing it with a theoretical framework, allowing 
confirmation, challenge and extension of the theoretical, and which may ultimately determine 
whether the propositions made are correct or whether some alternative set of explanations might be 
  
21One third of the businesses in the Fortune 500 in 1970 no longer existed in 1983, killed by merger, acquisition, bankruptcy 
or break up. The average ‘half life’ for big organisations (the time taken to die by half) of the firms in the world’s top 100 by 
market capitalisation in any given year was 75 years during the 20th century. For smaller organisations, most studies 
suggest a half-life in single figures. Corporate infant mortality is particularly high; in particular the first year, which is the 
hardest (The Economist, 2004a).
22 There are many private organisations of 200 years and older. Many such organisations have survived through maintaining 
unity and trust (core values and business), having a reservoir of trust, pride and capital to be able to maintain the 
momentum of its core business and essence of the business for the longer term. Such private organisations are part of a 
fraternity called ‘Les Henokiens’ consisting of organisations of 200 years and older (The Economist, 2004a)
23 Business and social benefits can lead to an increased business and social awareness, more widespread understanding of 
the outcomes produced and possibly to a greater market demand.
24 Socially responsible initiatives can include Corporate Social Responsibility (CSR), triple bottom line, environmental 
management, social justice, corporate governance, community involvement and even plain philanthropy
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more relevant. This single yet ‘critical’ case study is analogous to a single experiment conducted at 
an abstract, subjective level with limited quantifiable measures or data. 
This research also examined the ‘host’ organisation that applied the best practice initiatives to 
procure the GOB Development. This organisation is a long-lived organisation (Department of 
Commerce). The research conducted, although limited and subjective, was aimed at proving or 
disproving the assumptions made and expanding the available knowledge and understanding of the 
influence of business practices on sustainability, testing the outcome created against a theoretical 
framework. This type of research could not have been undertaken using other means.
This research was mindful that a chosen single case may require additional investigations to 
minimise any misrepresentation and confirms all findings, propositions and recommendations made. 
This research was also mindful that such a single case study approach cannot prove a theory, but it 
can question and demonstrate inherent shortfalls with existing hypotheses and practices. Bryman 
(2004) identified such cases and postulated that the crucial question is not whether findings can be 
generalised to the wider context, but how these cases generate theory out of the findings.
This research is augmented by an extensive literature review, distilled to provide a theoretical 
framework for sustainability. This framework is used to subjectively evaluate and assess the GOB 
Development. The intensive evaluation of the GOB Development and its host organisation proposes 
to test the central issues of the quality of the theoretical reasoning by testing business best practice 
and the actual with the theoretical (available theoretical knowledge). 
1.7 Research Methodology 
The research conducted was predominantly qualitative research aiming to understand how things 
really are. This research analyses and examines the single case study: the GOB development (a 
new and seemingly sustainable benchmark development), together with its host organisation, and 
the adopted business practices (project procurement process), and it compares these factors to a 
theoretical framework that defines sustainability. 
This research proposes to identify the many influences of business practices on the outcome 
created (the GOB Development) and thereby provides a possible guide to enable future projects to 
become sustainable within the built environment. The research conducted is divided into the 
historical, theoretical and the analysis of a single case project. Chapter 2 provides the historical and 
cultural context for both the host organisation and the single case project. Chapter 3 summarises
the views attained from a literature review and provides a theoretical basis and definition for 
sustainability. This chapter proposes to establish how sustainability can be defined and how it is 
influenced by business practices. Chapter 4 provides an assessment of the GOB Development, the 
decisions made, practices adopted and the knowledge base applied that ultimately determine the 
outcome produced. This part of the research included interviews with three key project stakeholders, 
and assesses the GOB Development against a sustainability defining theoretical framework. 
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1.7.1 The Assessment of the Lithgow GOB Development
The researcher (and author) was the appointed ‘project manager’ for the procurement of the Lithgow 
GOB development. The proximity of the researcher within the project phases provided a valuable 
insight in to the ‘real issues’ and the ‘understanding’ of why certain decisions were made and 
actions taken. As an insider to the process, the researcher was able to identify the unwritten 
shortfalls of this project together with the reasons why certain decisions or the lack of thereof 
influenced the outcome. There are advantages to not being far removed from the subject source. 
Becker (1998) warns researchers to doubt everything anyone in power says, as institutions always 
put their best foot forward in public and the people that run them always tend to bend the truth.
Researchers divorced from the process rely on inference, which may lead to unwanted conclusions 
or to incorrect assumptions, which can influence the ultimate research results.25
The researcher was mindful of any possible biases and mindsets that might have applied to the 
research. Literature research was extensively used to remove such preconceptions in terms of 
rationality, attitudes (beliefs, views), representations, experiences, words, actions, and morality. 
As we are (re) structuring our own expectations, we are also trying to (re) structure the expectation 
of others … without this (re) structure, perception is chaotic and any account of the world would 
typify.26
The close proximity of the researcher was considered vital in understanding how this project was 
procured with Commerce’s Project Management Roadmap and best practice initiatives. This 
information would not have been readily available to external researchers. These applied practices 
and initiatives enabled the GOB Development to become a new, seemingly sustainable benchmark 
development. Throughout each project phase, the researcher kept detailed records of practices 
used, events and milestones, which were recorded and collated into the AIPM 2004 submission 
report (refer Appendix C). This submission formed a valuable reference document that supported 
this research. All other reference documents are attached as appendices.
1.7.2 Interviews
Three key project stakeholders were interviewed prior to the completion of the GOB Development. A 
semi structured interview process was undertaken with each participant. The interviewees were 
active team members involved in the procurement of the Lithgow GOB Development and all 
participants were professional persons employed in different government sectors (state and local). 
Interviews were transcribed (summarised in table 4.3 and available in Appendix A) and were not 
recorded. Two interviewees agreed to allow all finding to be published, however the third, Mr. Ian 
Rufus required that he be contacted prior to 2010 for permission to publish any part of his interview. 
  
25 Maxwell, 1996
26 Gheradi & Turner, 1999
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The interviewees’ were:
§ Mr. Eric Yeo – Environmental Sustainable Designer (ESD) and Consulting Engineer,
§ Mr. Graham Fry – Building Owner Representative, and
§ Mr. Ian Rufus – Town Planner, Lithgow City Council.
Ethics was not an issue with the research sought. RMIT ethics committee gave approval to proceed 
with this research in 2004. Within Commerce, such research forms part of its continuous 
improvement process and its Total Quality Management (TQM) approach. The application of TQM 
allows a continual assessment and improvement of each process in a project, providing both a 
‘lessons learnt’ register and valuable information that is made freely available to interested parties 
within the NSW Government. Findings from this research are now included in its ‘lessons learnt’
register.
1.8 Summary
The study of the Lithgow New Government Office Development proposed to determine whether best 
practice initiatives can produce a sustainable outcome. This chapter has provided the outline of and 
basis for the research. It established the aims, objectives, rational and relevance of the chosen 
single case project. It also described the research design and, methodology used to conduct the 
research. 
Chapter 2 will outline the historical and cultural context of the host organisation (Department of 
Commerce) and the selected single case study project, the GOB Development. This chapter aims to 
provide an insight into the organisation and its business focus, which ultimately helped defined the 
GOB Development. Chapter 3 proposes to outline and establish a definition and theoretical 
framework for achieving sustainability within the built environment. This theoretical basis will 
thereafter be used in Chapter 4 to evaluate the GOB Development and the outcomes produced.
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Chapter 2 Historical and Cultural Context
This chapter outlines the historical and cultural context of (Department of) Commerce; the 
organisation responsible for the procurement of the single case study project (the GOB 
Development). This chapter outlines how a long lived and mature organisation such as Commerce 
evolved to remain viable and how it procured the GOB Development. This chapter proposes to 
establish the links between the organisational focus (the business aspects), the applied practices 
and the outcome produced (GOB Development).
Knowledge of self and society is impossible without a sense of development and growth of both…. 
We can only understand many aspects of the present only in the light of the past and that 
knowledge empowers us because it offers by implication at least – the potential for alternatives to a 
paralysing ‘presentism’.27
2.1 The Single Case Study’s Host Organisation; Department of Commerce 
Commerce is a long lived and mature organisation, which is greatly influenced by 
government policies. This organisation is one that aims to apply the best and most 
appropriate business through its people; the professionals. Commerce is composed of a 
number of different business units all having the goal of achieving best value for 
government whilst aiming to make business in NSW simple, accessible and fair to all its 
employees, consumers and within the building industry. 
Commerce’s capability statement states: ‘Provision of total asset, project, construction, 
contract, risk management and environmental services associated with the procurement, 
design and development, construction and maintenance of the State's natural and built 
assets including coastal, estuaries, floodplain and recreational waterways; fishing ports and 
waterways infrastructure; flood mitigation works; heritage and landmark assets; office fit-
outs; public buildings and their surroundings; and water supply and sewerage schemes for 
country towns’.
Commerce was previously named ‘Department of Public Works and Services’ (DPWS). Its origin 
can be traced to the first fleet, when Europeans first arrived in 1788 and established the then 
government run ‘Q Stores’ or Quartermasters Stores. Q Stores completed the first public works in 
NSW, the wharf at Sydney Cove and a bridge across the tank stream at Bridge Street in 1788. In 
1814 Governor Lachlan Macquarie appointed Captain John Gill as the first inspector of Public 
Works and in 1816 the first Government Architect was appointed. The core business of the then 
public works included Government Architecture, railways, water management, sewerage works, 
bridges and boats, which produced many of today’s icons such as Luna Park, Olympic Stadium, 
Sydney Harbour Bridge and the Sydney Opera House. 
  
27 Anon, n.d.
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Many of the works completed remain in service and meet community needs every day, providing an 
enduring measure of the contribution of those that built them.28
Since 1856, the ‘public works’ name has remained a constant although, through time, as the nature 
of works evolved, so did the business aspect of the department. During this time, the practices and 
operations have evolved, were adapted and changed in line with changes in the external
environment and with new responsibilities gained. The only business aspect that remained a 
constant during this time was the focus on public services and public works; the department’s core 
business. 
In 2003, the department’s name changed to Commerce and ‘Office of Public Works’, which was 
seen as the start of a new chapter for a new century, while still embodying the continuing, a 
continuum evolution of ‘public works’ in NSW. 
While our name and functions have changed with the times, the skills and expertise we have and 
our focus on meeting the needs of our clients have endured. These form the foundation on which 
the new Department is built.29
2.2 Commerce’s Mission and Values
Commerce’s business aim is to achieve best value for government through the services it provides, 
helping reduce risks and costs whilst conducting its business. Value is achieved by the adoption of 
best practice principles with the application of its internal value systems that comprise of 
professionalism, ethical behaviour, integrity, impartiality and fairness which are all seen as the 
cornerstones of behaviour within the department. Commerce’s mission is to remain a relevant, yet a 
sustainable organisation, striving to be the leader in its fields of expertise whilst working towards 
common goals based on the needs and expectations of the community, stakeholders, customers 
and staff. This business focus has allowed Commerce to continually harness the most appropriate 
skills and expertise of its staff, comprising 4,200 employees, to the benefit of the most appropriate 
consumers and communities of NSW. 
A number of very senior external speakers also gave insight to Commerce becoming a relevant and 
sustainable organisation.30
The Department of Commerce’s mission statement and values are regarded as all-important parts
of its business. These are regularly reviewed and workshopped by the executive management and 
are then endorsed by the NSW Minister. These statements provide the business direction that is
used for planning and budget setting, and to define the structure of the department, thus reflecting 
how the delivery of service is best provided to the government and community.
  
28 Department of Commerce, 2003b
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2.3 Commerce’s Business Drivers
Commerce operates on a commercial basis and has to compete for its business with a limited, albeit 
specific high value ranges of services that it provides. The outcomes of these specific services are 
regarded at times, as essential to the success and well being of many other government 
departments and private organisations (eg their purpose built spaces). Client agencies seek out and 
engage Commerce to provide these services including project management services to enable them 
to manage and direct the change of their business by procuring new assets or adapting existing 
assets for new purposes. Commerce achieves this by managing the whole procurement process 
from concept development, construction to asset management. 
The ‘Project Management Group’ (PMG) is one of many specific business units within Commerce 
that provides dedicated project management, development management and program management 
services. It operates in a market that delivers construction and maintenance services to public 
sector clients throughout NSW. This business unit acknowledges that expertise in project 
management is one of its core capabilities and that its employees’ skills and competence are 
fundamental to help provide better value for people in NSW. Procedures and tools Commerce has 
helped to develop contribute to improvements in client servicing, from client management, 
communication management, to scoping works, procuring works and managing the assets created, 
with the aim of continually increasing the client satisfaction. This continual improvement process has 
been the underlying principle in developing the best practice tools such as the ‘Project Management 
Centre of Excellence’ (PMCofE) concept which has helped reinforce the strategic importance of best 
practice in project management. PMCofE methodology has allowed a consistent approach to be 
achieved, providing best practice project management for all projects undertaken. The PMCofE 
methodology and tools have helped guide projects to a successful delivery whilst providing a 
guidance and value system that has helped establish a best practice culture. The PMCofE is used 
as a tool within government to improve the possible value to communities and governments and to 
achieve the desired successes in both non-traditional areas and its many capital works projects.
PMCofE further enhance clients’ perception of our project management product through a service 
improvement strategy…. 31
2.4 Commerce’s Business Practices
Commerce has adopted best ‘business’ practice as a means to reduce risks and overall costs in 
conducting business. These practices can be achieved through procedures and tools that are on its 
intranet and are readily accessed by all within the NSW government. The superimposition of these 
tools onto all other systems Commerce uses is actively encouraged because the functionality of 
these tools makes an essential contribution to its project management functions. These tools are 
aligned with the following:
    
29 Department of Commerce, 2003b
30 Director General, Commerce, 2004
31 Tony Collins, Group General Manager, Commerce, 1999
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§ Quality Assurance (QA) system. Since December 1994, Commerce has been certified and 
accredited as complying with the Quality Systems Standard by NATA Certification Services 
International (NCSI) to ISO 9000 & 9001:2000; the latest version of the International Quality 
Systems Standard,
§ Industry best practice. Commerce has benchmarking its Project Management (PM) services 
with the PacRIM1 Network as part of the strategy to identify and access industry and world best 
practice,
§ The PMCofE. Commerce has developed and adopted PMCofE and web based PM procedures 
titled the ‘Roadmap’ launched by Department of Commerce in May 2003. These provide a 
comprehensive PM system, setting out the processes and procedures for project managers and 
their team to use when planning and delivering capital works projects (refer Figure 2.1 below). 
These are used as a guide to best practice, helping to broaden understanding, and providing 
easy access to procedures, and
§ Continuous improvement culture. Commerce has established a continuous improvement 
culture, where learning and communications are shared across the organisation. 
Figure 2.1; Roadmap intranet web page
2.5 Commerce’s Maturity and Project Management Roadmap
As public works we built the Chief Secretary’s building in the 19th century, as Commerce we are 
project managing its refurbishment into the 21st century.32
Commerce is a long-lived mature organisation, having a ‘synchronised’ continuous improvement 
culture (refer Figure 2.2). The systems developed, such as PMCofE, provide the terms of reference 
that identify the need to develop people, systems and tools for the delivery of best business 
practices. Some guiding principles include:
§ Ensuring staff have the right skills and culture aligned with an embedded methodology, and
appropriate planning and tracking tools, 
§ Aligning staff skills to existing National Competency Standard for Project Management,
  
32 Williams, 2004
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§ Striving to continually increase the overall standard in the delivery of services,
§ Improving the consistency of performance across all individual business units, and
§ Adopting a client focus, with consistent, high quality PM performance and a commercial 
approach.
The combination of all these items has enabled Commerce to become the first choice provider of 
services to many of its clients.
The management of information and systems is through Commerce’s’ cyberspace PM Roadmap. 
The hundreds of processes and procedures in the Commerce system are linked with the relevant 
procedures, forms and manuals. The Roadmap integrates the many project management tools, 
procedures and policies and provides a guide for project managers throughout all stages of projects; 
giving users’ best practice tools and the appropriate references required to complete each task. The 
Roadmap improves the consistency of project management practices and terminology, providing 
project managers a standardised framework, accommodating client requirements and improving the 
control mechanisms. The Roadmap also provides an effective way to organise much of the available 
information and documents. It provides both a useful guide for inexperienced project managers and 
a reference tool for those with more experience. It creates a basis for supporting, guiding and 
improving the performance of the ‘art’ of project management through a network of skilled 
practitioners. 
Stage
Maturity degree of the
organisation
Maturity Level
Initial - Adhoc
Planned - Project   (Defined)
-centralised
-standardised
Managed- Controlled Measures
Behaviours Aligned (Managed)
-strategic alignment
-financial metrics
-demand management
Integrated
- Systems Integration
Optimised - Continuous
Improvement (Synchronised)
-advanced valuation
-feedback mechanism
-active portfolio management
Figure 2.2; Relationship between organisation’s maturity and project delivery.33
2.6 The Lithgow GOB Development Description and History
The Lithgow GOB development project evolved from the 6 December 2001 press release in which 
the then NSW Premier Bob Carr announced the proposed relocation of the State Debt Recovery 
Office (SDRO) to Lithgow. The Lithgow GOB Development was to be a quality benchmark project 
that aligned with the NSW Government accommodation standards and the then new ‘sustainable 
development policies’. This development was to be built to accommodate the relocated State Debt 
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Recovery Office and Lithgow Police Assistance Line, within a challenging project scope and 
timeframe. From the start this project was considered critical and important by the then Minister of 
Commerce, Mr. Iemma (MP). The project was completed on time and within budget and was 
declared a major success. This project involved a whole of Commerce approach as it actively 
involved eight of its business units. The completed project was regarded as ‘sustainable’ 34 as it 
consciously avoided the use of non-polluting materials and met the targeted 4.5 star Greenhouse 
rating. The internal fit-out works was also regarded as a success, characterised as a cheerful, 
productive space that encourages team interaction and is adaptable to churn, even though the 
workspace ratios adopted (12 sqm/person) outperform Government targets (15 sqm/person) whilst 
still maintaining a spacious layout with innovative group breakout spaces. 
The Lithgow GOB development procurement process was complex and difficult as it involved 
numerous stakeholders, had a complex brief and had numerous set key performance criteria that 
were to be used to measure the ultimate success of the final project.
The different client groups and key stakeholders included:
· The building owner representative, Crown Property Portfolio (CPP), which funded the majority of 
the works, 
· The tenant groups that included State Debt Recovery Office (SDRO) and Police Assistance Line 
(PAL), which funded their respective fit-outs, and
· Department of Commerce.
This development had many other interested parties and stakeholders such as the designers, 
quantity surveyors and engineers, contractors and sub-contractors, suppliers of materials and 
equipment, local authority representatives and community representatives. Each group had different 
priorities and interests that had to be managed by the Commerce project team and integrated into 
the project outcome. 
During the development phase, the various key stakeholders had conflicting requirements. The 
building owner’s Key Performance Indicators (KPIs) included maximising the development’s energy-
efficiency by the use of ‘state of the art’ technology with cost-effective construction. In contrast, the 
tenant’s main concerns were time dependant, the timely delivery of the completed building. This 
tenant requirement required a fast track delivery and construction process to be adopted, which 
restricted any comprehensive research and investigations on the sustainability issues and 
technological aspects. This focused the project team on providing timely effective solutions.
The Lithgow GOB development program had four milestones that were maintained, as follows:
    
33 Public Works Department NSW Library, 1993
34 Appendix C, Attachment 3, News Report
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Table 2.1; GOB program
Component Description Completion Date
Land 
Acquisition
The purchase of a new site through an expression 
of interest process. 
September 2002
Building 
procurement
The development of the brief and the management 
of the design, documentation, tendering and 
construction of the building and site works
November 2002 to 
April 2004
Fit-out The management of the design and installation of 
the fit out for the Government offices.
Feb 2003 to 
March 2004
Relocation The management of the relocation of the tenancies 
to the new Government Offices.
March 2004
The projects’ success can be attributed to the application of best business practices at each step of 
the procurement process. These included:
§ The adoption of Commerce’s proven procedures and methods which delivered the project in 
accordance with its PM Roadmap. This ensured the application of proven practices and Quality 
Management (QM) procedures throughout the procurement process. This process was 
augmented by Commerce’s adopted culture and values systems, which empowered the project 
team with shared learning, open communications, trust and integrity, which helped achieve the 
desired outcome, 
§ Tapping into Commerce’s ongoing ‘partnering’ relationships with suppliers, manufacturers and 
contractors. This partnership enabled the adoption of ‘value for money’ considerations for the 
whole life performance of each item of the development rather than merely considering and 
accepting the lowest price,
§ The acceptance and integration of different viewpoints and inputs from the many stakeholders. 
The many viewpoints were guided towards standardisation with a focus on improving quality, 
the speed of construction and reliability of the end product, and
§ The adoption of proven industry best practice processes and technologies. These ultimately 
helped improved the projects’ environmental performance, reduced its energy consumption and 
reduced the production of construction waste.
Such best practice initiatives and policies helped guide the project decisions. These allowed the 
appropriate selection and use of materials and resources that minimised the overall development’s 
impact on the environment and improved its overall energy efficiency, and the quality of the indoor 
environment on comfort, health and productivity of occupants. The targeted performance criteria (as 
stated at the pre-design stage) were achieved through best practice initiatives. These included the 
more innovative non-policy features such as natural ventilation, the integration of renewable energy 
technology, embodied energy considerations, collecting rainwater and the recycling of grey water 
were not considered. Operationally, the initiatives considered energy efficiency but not at the 
expense of internal comfort and building use. The building running costs were of lesser importance 
than the tenant’s comfort and building quality, which remained paramount. Full air conditioning of 
internal spaces still remains a prime requirement for office space accommodation, as the building’s 
running costs are of little concern to many building users. This influenced other considerations such 
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as natural ventilation, which would have required an increased initial capital investment that was not 
available at the time.
The GOB development was a success in terms of the application of project management best 
practice methodology. The application of this methodology produced results that often exceeded the 
stated requirements and critical success factors (refer Table 2.2). These results produced a 
development that was widely regarded as setting a new benchmark standard that was socially, 
environmentally and economically responsible and of best practice. The PM process of the GOB 
development was documented and entered as a regional project in the 2004 AIPM PMAA NSW 
award, in which it won both the regional and state awards (refer Appendix C and D). 
Table 2.2; Commerce’s Lithgow GOB development outcome assessments
Criteria Target Outcome Comments
Area 2712m2 net lettable area. þ better 2976m2 net lettable area
No of storeys 3 þ better 3
Building Quality B+ þ better Achieved technical services/ finishes 
To a CBD A Grade building
Sustainability 4.5 * Greenhouse rating 
minimum
þ
Budget $13m (land, building, fit-out 
and relocation)
þ Completed on budget
Programme March 2004 þ 19 March 2004
Economic 
Benefits
48 construction jobs
$1.735M worth of regional contracts
204 new SDRO Lithgow positions 
6 regional facilities management 
contracts awarded.
The outcomes from the application of these best practice initiatives produced many benefits that 
ranged from business to product benefits. These practices reduced Commerce’s risks and liabilities, 
whilst enhancing its reputation and image. The outcomes created many additional business 
opportunities for Commerce and the potential for future revenue generation. In terms of the product, 
the new landmark building with its many amenities and efficiencies provided to the Lithgow 
community and building users an example of the best possible public development. This example 
has encouraged the Lithgow City Council (LCC) to embrace and apply many of the best practice 
initiatives used in the GOB development to similar such projects (for example, in terms of urban 
renewal, design strategies and construction methodology).
As this development is compared with the many other more ‘traditional and conventional’ projects, it 
can be argued that the practices and initiatives adopted and applied defined and determined the 
type of outcome produced: the new benchmark. In contrast, traditional projects that do not actively 
embrace such practices and initiatives are not regarded as benchmarks. The completed Lithgow 
GOB development reflected accurately the policies and practices adopted. This leads to the 
proposition that the application of best practice initiatives can define and determine the type of 
outcome produced.
Proposition #1: An organisation focus and its adopted practices can define and determine the type 
of outcome produced.
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2.6.1 Research Background Information: The Appendices
The following appendices are included as part of this research:
§ Appendix C is the GOB AIPM submission. This submission outlines the procurement process 
used to realise a best practice, new benchmark development; the Lithgow GOB development,
§ Appendix D includes extracts from the 2004 AIPM awards night presentation and outcomes. 
This demonstrates that the processes adopted to procure the GOB development are of best 
practice,
§ Appendix B, the ‘Electricity Loading Report’ confirms the outcomes achieved in terms of energy
efficiency and ABGR rating, and
§ Appendices E, F, G, H & I are the pre-design performance requirements adopted by the project 
team. These were used to define and guide the PM and procurement processes.
2.7 Policies Adopted 
The Lithgow GOB development was designed in accordance with existing government policies 
which included the Government Energy Management Policy (GEMP) and the then new greenhouse 
performance policy, now titled the ‘Premier of NSW Memorandum No 2004-4’.
2.7.1 Government Energy Management Policy 
The Government Energy Management Policy (GEMP) was enacted to ‘achieve and sustain reduced 
greenhouse gas emissions and significant energy cost savings in a coordinated and comprehensive 
manner across the NSW public sector’. This policy expresses the government’s commitment and 
responsibilities under the National Greenhouse Strategy35. GEMP was approved by the NSW 
Cabinet and subsequently released by the Premier on 30 November 1998 in his Memorandum No 
M98-35.  
GEMP affirms the NSW government’s commitment to sustainable energy use and lowering 
greenhouse gas emissions. The GEMP policy also reinforces the government’s focus on goals for 
better financial performance and improved financial outcomes. One key policy goal was to reduce, 
by 2005, total statewide energy consumption in government buildings to 25% of 1995 levels (where 
it is cost effective and feasible). This translates to reducing greenhouse gas emissions of a 
conventional 20 storey building in Sydney by 1,200 tonnes a year and saving approximately $97,650 
in electricity costs a year by reducing lighting consumption and air conditioning heat rejection 
(chiller) consumption.36
With the GEMP policy, the government committed to achieving and sustaining reduced greenhouse 
gas emissions and significant energy cost savings in a coordinated and comprehensive manner 
across the NSW public sector. Reduced energy consumption, greater use of green energy 
technologies and buying energy economically, are all integral to this objective. The implementation 
of GEMP is now mandatory for all general government sector agencies, although the NSW 
  
35 Commonwealth of Australia, 1998
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Government hopes to lead by example with a parallel strategy based on the philosophy of balancing 
voluntary action, best practice guidelines and a minimum of mandatory requirements. The aim is to 
achieve the following goals:
§ Long term framework, outlining the responsibilities, accountabilities, guidelines, goals, 
performance monitoring and reporting requirements; providing the assurance that gains 
achieved are maintained by agencies and not eroded with time,
§ Voluntary programs, encouraging the private sector through incentives and assistance to 
achieve focused complementary outcomes through mechanism like as the Sustainable Energy 
Development Authority’s (SEDA) energy smart building program, and
§ Providing facilitation methods that enable organisations to use energy performance measures to 
achieve energy efficiency, such as energy performance contracting (launched in support of 
SEDA).
The GEMP policy covers all energy users in the NSW public sector agencies including all buildings, 
infrastructure, transport and motor vehicles, plant and equipment, and goods and services. This 
policy was designed to bring environmental, financial and economic benefits to government, industry 
and the wider community. This policy requires government departments to publish data of energy 
use over which they have direct control and report to the Minister of Energy and Utilities. As a 
minimum, each government departments is to set targets in line with the overall government targets 
which require:
§ From July 1999 all government contracts to include a minimum 6% use of green power,
§ Reduction of state wide energy consumption for government buildings where cost effectively 
feasible by:
- 15% of the 1995/1996 baseline by 2001, potentially saving $30M a year and over 300,000 
tonnes less CO2 emitted a year, and
- 25% of the 1995/1996 baseline by 2006, potentially saving $50M a year and over 500,000 
tonnes less CO2 emitted a year.
2.7.2 Premier of NSW Memorandum No. 2004-4
The Premier of NSW Memorandum No. 2004-4; Greenhouse performance of government office 
buildings and rental properties was issued as a supplement to the GEMP policy. This memorandum 
aimed to use the government’s purchasing power to gain economic advantage in the reformed 
energy sector. In general, this memorandum required all government departments to achieve the 
following:
§ Where an existing building is owned by the government, it must
- Achieve a 3 star building rating by 1 July 2006, and
- Commit to minimum 4 star rating when undertaking major upgrades.
§ Where the government is a tenant, it must:
- Achieve a minimum 4 star tenancy rating by 1 July 2006,
    
36 Commerce, 2004a
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- Commit to a 4.5 star tenancy rating for major fit outs and refurbishments,
- Endeavour to occupy premises where the building is rated at least 3 stars (increased to 3.5 
stars from 1 July 2006) and 
- Require disclosure of the accredited rating for the building when seeking information about 
the building for leasing purposes. 
2.8 Summary
Chapter 1 provided an insight into ‘industry best practice’. Chapter 2 has outlined the history of a 
long-lived, best practice organisation, Department of Commerce, together with its business focus
and the best practice initiatives that were used to procure this project. This long-lived organisation 
was the ‘host’ organisation that the procured the chosen single critical case project, the GOB 
Development. 
This chapter defined the chosen case project, the GOB Development, in terms of the applied 
business practices and the adopted procurement and professional practices. The GOB outcome 
created reflected the initiatives, actions, decisions taken and the best practices adopted. In this 
context, the proposition that the organisation focus and its adopted practices defined and 
determined the type of outcome produced was made. This proposition is carried into the next 
chapters. 
Chapters 1 and 2 defined and adopted industry best practice initiatives in terms of a single critical 
case project with its business, procurement and professional practices used. These chapters and 
studies met Objective 1 of this research. Chapter 3 proposes a definition and outline of the 
theoretical basis for enabling sustainability within the built environment. This chapter will also 
investigate how such a definition aligns with best practice initiatives. Chapter 4 will then assess and 
evaluate the Lithgow GOB development against this definition (theoretical framework) and Chapter 
5 concludes the thesis.
Chapter 3 Theoretical Technical Context and Basis for Sustainability
This chapter will provide a definition and theoretical framework for enabling sustainability within the
built environment and will investigate how this can be used to influence organisations and their 
business practice initiatives. This definition will be based on established findings, available 
information, global influences and social responsibility. This definition proposes to list all the relevant 
aspects that can enable sustainability.
This chapter supports the proposition established in Chapter 2 that an adopted organisational focus 
and its practices can define and influence the type of outcome produced. This proposition will be
tested in this chapter with the sustainability defining theoretical framework. This chapter will seek to 
determine whether best practice initiatives can influence and enable sustainability. 
3.1 Established Research, Findings and Theories
It is projected that by 2050, there will be 9.5 billion humans and a third of the world’s farmlands, 
forest and fisheries will be damaged beyond repair. Pollution levels are estimated to increase by 
20% within the next 20-30 years. Even with low pollution predictions, global air pollution will far 
exceed the Kyoto Protocol reduction of 5.2% by 2012. The demand for sustainable resources know-
how will continually increase and will be immense. Without it, wars, revolutions and refugee crises 
involving tens of millions of people will be commonplace, as will a predicted eco-shock that could 
imperil the otherwise stable countries37.
The world is getting warmer38. The Intergovernmental Panel of Climate Change (IPCC) determined 
that the average global surface temperature has risen by about 0.6 degrees Celsius since 1900, 
with much of that rise coming from the 1990s, which was likely the warmest decade in last 1,000 
years. The IPCC also found that snow cover since the late 1960s has decreased by about 10 per 
cent and lakes and rivers in the northern hemisphere are frozen over about two weeks less each 
year than they were in the late 1960s. Similarly, mountain glaciers in non-polar regions have been in 
"noticeable retreat" in the 20th century with the average global sea level rising between 0.1 and 0.2 
metres since 1900.
The IPCC predicts more floods, intense storms, heat waves and droughts. Its research and study 
forecasts a rise in temperature from 1.4 to 5.8 degrees Celsius in the global mean surface 
temperature over the next 100 years, making the developing countries the most vulnerable. Other 
studies are even more apocalyptic. A report commissioned by the World Wildlife Fund (WWF) 
predicts "dangerous" warming of the earth's surface in as little as 20 years, with the Arctic warming 
so much that its polar ice could completely melt in the warmer months by the year 2100, pushing 
polar bears close to extinction.
  
37 Cribb, 2004
38 The warming of the climate system is unequivocal, under the most conservative IPCC scenario, the increase will be 4.5 
degrees by 2100 (IPCC, 2001)
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Most scientists blame industrialization because industrial societies burn fossil fuels in their power 
plants, in homes, factories and cars, they clear forests (trees that absorb carbon dioxide) and they 
build big cities. Since the 19th century, the richer countries of the northern hemisphere have been 
pumping out ever-increasing volumes of heat-trapping greenhouse gases like Carbon Dioxide 
(CO2). Such greenhouse gases allow solar radiation to pass through the earth's atmosphere, but 
after the earth absorbs part of that radiation, it reflects the rest back. That's where the problem lies, 
particles of greenhouse gas absorb the radiation, heat up and warm the atmosphere. The increasing 
levels of greenhouse gases are causing so much energy to be trapped that it is causing the so-
called greenhouse effect or global warming.
Last year, for the first time in human history, more of the world’s people lived in cities than in rural 
areas. A democratic shift heralding new and difficult environmental challenges….(Cities) cover only 
two percent of the Earth’s surface, …[they] consume about 75 percent of [Earth’s] resources and 
discharge similar proportions of waste.39
Today’s lifestyle can generally be regarded as unviable as it has no definable limits. With present 
trends, it is estimated that 10 million hectares of productive land will be lost by 2020. Market forces 
(supply, demand and technology) alone cannot fully resolve this problem. Economic growth cannot 
be considered as unconditionally good, especially when it has a short-term focus. Similarly no 
growth can be devastating as it can be a catalyst for people to fight over the remaining resources. 
Longer-term, intelligent incentives are required that have the potential to change social behaviours, 
like consumption habits. Intelligent incentives would favour the application of best practice which 
actively encourages use of alternative and renewable energies and resources, and which place 
proper value on remaining land and water assets. Our future requires such changes in the urban 
mindset. Only by applying intelligence and by placing a more accurate and realistic value and price 
on such assets can a greater market discipline emerge, which can help repair past and ongoing 
wrongs, such as the effects of global warming.
3.1.1 Information gaps 
Having accurate and relevant information readily accessible and available is all-important in helping 
create sustainable outcomes. Readily available and accurate information can help achieve 
sustainability by enabling the selection of best practice solutions such as ‘eco-effective and 
environmentally friendly’ processes and products. Not knowing the effects of decisions can produce 
unintended outcomes that can be harmful to human and environmental health. 
Throughout the material’s life, in all cases these chemicals eventually find their way into a landfill or 
groundwater and end up inside us or some other living thing.40
  
39 WME Magazine, 2005
40 McLennan, 2004
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Accurate, comprehensive and unbiased information on all building materials is a necessary first step 
to enable the most appropriate decisions to be made (from selection, through use and later disposal 
decisions). This information must include all the lifecycle aspects of materials that are, from 
resource extraction to the manufacturing processes and their impacts including all chemical and 
hazardous substances used at each phase. Such information could be used to guide the design 
process by allowing specifiers and consumers to make informed decisions and selections on the 
most eco-appropriate products. Once such information becomes readily available, it would also 
raise concerns that most of today’s processed materials used in buildings produce some harm to the 
environment. Such knowledge could initiate changes within the marketplace and restrict the use of 
such harmful products. 
Consider the material selection for stormwater piping. At present, there appear to be no ‘best 
practice’ options on eco-effective choices; the better choices all seem to be less bad (refer Table 
3.1). For instance, UPVC may seem to be the most economical choice, but that choice can also 
pose the greatest environmental harm. The use and disposal of PVC (Poly-vinyl chloride) can 
results in the creation and release of large amounts of persistent toxic chemicals, which could end 
up in air, soil, and water in the form of dioxin and phthalates41. These toxins and their effect can be 
passed into the food chain and can cause damage to the immune system and reproductive organs 
and cancers in all living organisms including humans42. 
The manufacture of PVC is known to create dioxin, a deadly chemical that has been linked to a wide 
range of health problems.43
Information gaps also lie within the available regional information. Regional information is all-
important in facilitating and supporting local decision-making. Decision makers must be able to 
understand the local conditions and the impact of their proposals on the carrying capacity and 
associated ecosystems. Once such data is available, the information on the cumulative nature of all 
developments within regions can be used to analyse each new project within their intended 
ecosystem and environment. Projects can be assessed to determine whether they will exceed the 
carrying capacity of their intended area and ecosystems. Once such practices are adopted, and 
every region is designed to live within its own carrying capacity, then the world is likely to be a more 
sustainable place. 
All regions are not the same and each requires specifically tailored guidelines to enable
sustainability and to produce the greatest good and benefit for that region. For example on a 
national level, the greatest gains in regional greenhouse gas abatement are possible by reducing 
electricity consumption in Victoria rather than in Tasmania, as Tasmania has only a potential saving 
of 1.5% of the CO2 per kWh, as compared to Victoria (refer Table 3.2).
  
41 Greenpeace, 1996
42 Dean, 2004
43 McLennan, 2004
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Table 3.1; Rainwater good material comparison table.44
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Rainwater Goods
Aluminium 4.7 X1 N/A X4 X2 N/A X2 X3 X3 X1 N/A N/A X2 N/A N/A
Cast iron 4.3 X1 X4 X3 X3 N/A X1 X2 X1 X3 N/A X4 Nil N/A N/A
Steel 9.5 X3 X4 X3 X3 N/A X1 X2 X1 X3 N/A X2 Nil N/A N/A
Glass reinforced polyester N/A X3 N/A X2 N/A N/A X3 X2 X2 X2 N/A N/A X1 N/A N/A
UPVC 1 X3 N/A X2 N/A N/A X1 X2 X2 X3 N/A N/A X1 X3 N/A
Greenpeace 
Campaign
X1 – biggest impact
X2 – next biggest impact
X3 – lesser impact
X4 – lesser but significant impact
N/A – no significant impact 
Best practice developments must use information to appropriately assess all aspects that might 
impact on their viability, namely aggregating and accounting for all the energy and resources used, 
the chemical composition of materials and the capacity of the materials to be recycled or converted 
to waste over their entire life. This focus is shifted towards the mega-tonnes of resources used; the 
basic thermodynamics tracing flows through human society and industrial economies, rather than 
focusing on the nanograms of the pollution produced. Such methods already exist. For example,
consider Friedrich Schmidt-Bleek who developed the Material Intensity per Unit (MIPS) assessment 
which combines life cycle analysis and material accounting to determine the overall mass 
transformed for a given process, from cradle to grave45.
Table 3.2; Energy use per state comparison table.46
Victoria 1.444kg CO2 per kWh
SA 1.197kg CO2 per kWh
WA 1.114kg CO2 per kWh
QLD 1.079kg CO2 per kWh
ACT 1.012kg CO2 per kWh
NSW 1.012kg CO2 per kWh
NT 0.654kg CO2 per kWh
TAS 0.0022kg CO2 per kWh
3.1.2 Global Perspective
Global governance may be required to manage the world’s environment. At present, no one is 
responsible or accountable for the world’s environment. State management has only guaranteed 
  
44 Evans, 1988b
45 Chambers et al., 2000
46 AGO Factors and Methods Workbook
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environmental degradation by the competition created for economic growth, which is used as a 
convenient excuse for avoiding effective regulation.
There is the prospect of building the infrastructure for a planetary first: enduring global 
concord….however, close to inevitable stable world governance may be in the long run, here and 
now we are playing for the highest stakes that have ever been played for, and winning will depend in 
no small part on continued growth. Which is to say: wining will depend on not wanting other people 
to lose47.
Increased globalisation and trade liberalisation over the past few decades has had both positive and 
negative effects on the environment. On the positive, side increased free trade results in an 
increased demand for environmental protection and enhancements due to improved standards of 
living (income effects), a greater exchange of environmentally preferable technologies, a reduction 
in trade-distorting policies that are environmentally detrimental, improved efficiency in the use of 
natural resources and an upward harmonisation of environmental standards. On the negative side 
increased globalisation and trade has resulted in increased environmental degradation in developing 
countries that lead to increased levels of economic activity from trade (scale effect), the potential 
dismantling of environmental regulations in developed countries, the prohibition on enforcement of 
international environmental agreements (due to protectionism under free trade agreements) and 
decreased environmental protection standards and levels in developed countries (due to increased 
competition from industries, lax environmental standards and protections)48. 
Free trade and free capital mobility increase the separation of ownership and control. This creates 
the potential for pollution havens in developing countries where businesses relocate in order to
avoid the added costs associated with the stricter environmental regulations of the affluent 
countries. Only pressures from other nations can bring change on these environmental issues as 
demonstrated by the constraints placed on Mexico by NAFTA. 
Free trade makes it hard for all nations to internalise external costs as it has a distributive injustice. 
Such trade widens the disparity between labour and capital in high wage countries and assumes 
that the whole world and all future generations can consume resources at the levels current in 
today’s high wage countries without inducing an ecological collapse.
Globally, the greatest threat to the environment is free trade as it removes the reference to what 
should be appropriate including the notions of maintaining activity within the carrying capacity 
constraints of the region and nations. Global trade offers a way of loosening the local constraints by 
importing environmental services and problems from elsewhere. Within limits this can be quite 
reasonable and justifiable, but it can easily become destructive if carried to extremes with free trade 
(for example, living beyond a certain capacity). Unless, nations keep their own scale well below their 
carrying capacity, they can easily exceed it, guaranteeing that all nations will hit that same constraint 
  
47 McDonough & Braungart, 2002
48 Seethapathi et al., 2003
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more or less simultaneously rather than sequentially. Global trade has the potential to convert a set 
of regional problems, some of which are manageable, into one big unmanageable global problem. 
Society must learn to live within local and global environmental constraints, living within absorptive 
and regenerative capabilities limits. Exceeding these limits has resulted in environmental 
degradation and climate change through ozone shield damage, soil erosion and deforestation. The 
most obvious and necessary measure is to shorten supply lines and have a local control over the 
livelihood of the community and the environment. However, this requires some restraint on free 
trade. On the other hand, carrying community self-sufficiency to an extreme is also not the solution, 
as it can be impoverishing.
3.2 Business and Practices
Chapter 2 raised the proposition that the organisation focus and its adopted practices define and 
determine the type of outcomes produced. Applying good and best business practices can results in 
the creation of new benchmark developments that are ‘seemingly sustainable’. In comparison, 
applying traditional practices results in conventional buildings with all their related (intentional and 
unintentional) problems and issues. 
Traditional practices can be defined as a ‘business as usual’ approach which is focused at meeting 
the minimum compliance requirements. There are many problems and issues that arise from this 
approach and often result with inappropriate outcomes such as the phenomenon of sick buildings 
where building occupants are exposed to high levels of toxins which result from bad design 
decisions and inappropriate material selection practices. Health problems from indoor pollution have 
become one of the most acute problems related to building activities. On average, the indoor air 
quality is two to five times more polluted than outdoor air, with pollutants from building materials 
ranging from paints to backing materials, leading to occupational health issues including irritation of 
the eyes, nose and throat, headaches and dizziness49. Building occupants’ health problems have 
arisen because of the prolonged exposure to toxins, considering that 25% of an office worker’s life 
or 40% of their waking hours are spent inside commercial buildings. To overcome such problems, 
many organisations and their tenants have now become personally involved in determining and 
guiding the design of their workplace, taking active control of the process from the inception to its 
operation and use. Such actions have reduced the professionals’ free reign to produce more of the 
same. 
The US EPA regards sick buildings as one of the top five environmental threats to health.50
Table 3.3 provides a visible comparison between the traditional approach and best practice in terms 
of the outcomes produced. This comparison highlights the need to reconsider many of the building 
industry’s traditional practices.
  
49 OECD, 2003
50 WME Magazine, 2005
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Table 3.3; Assessment factors for corporate sustainability.51
Sustainability Issue Best Practice
More Sustainable
Traditional Practice
Less Sustainable
Environmental workplace and /or 
social risks
Low inherent risks High inherent risks
Externalities Positive or no externalities Negative externalities
Distribution of costs and benefits Inter and intra generational 
equity
Inequity of costs and benefits
(recurring future costs without 
ongoing benefits)
Materiality Indirect or non core 
involvement in high risk area
Direct or core involvement in high 
risk area
Precautionary principle Focus on prevention. 
Lower lifecycle impacts
Focus on remediation. 
Higher lifecycle impacts
In practice, building professionals are generally unable to create totally safe built environments 
without toxic substances. As outlined above (section 3.1.1 Information Gaps), there is limited
information on the chemical composition of building materials to make informed decisions.
Furthermore, there are limited, viable safe building material alternatives available in the 
marketplace. Such limitations however, should not waive the professionals’ responsibility to create 
healthy and safe built environments. Professionals must place a greater emphasis on applying best 
practice, making the most appropriate decisions to produce outcomes that can be regarded as 
sustainable. Such actions can encourage positive change within the building industry and society.
What is good or best practice?
3.2.1 Good and Best Practice 
Good practice is generally assessed by reference to a benchmark standard which exceeds the 
minimum acceptable industry standards. Best practice refers to doing something the best possible 
way and continually improving that standard. A good standard will generally exceed the regulated 
requirements and the conventional typical industry practices whilst best practice will exceed the 
benchmark standard, aiming to equal or exceed the world’s best performance. 
There are visible differences between the traditional and good practice initiatives. The UK Energy 
Efficiency Office’s (EEO) Best Practice Program case studied 200 conventional office buildings and 
200 good practice office buildings52 and concluded by rating buildings in accordance with energy 
consumption. The consumption costs of ‘good practice’ offices were usually 30-50% below 
conventional buildings. The energy consumption of office buildings can also be compared in terms 
of the type of building and their performance characteristics. There are four predominant types53, 
namely: 
§ Type 1 – naturally ventilated, largely cellular, typically 100-3,000 sqm, including converted 
residential accommodation, in a domestic scale approach,
§ Type 2 – naturally ventilated, largely open plan with some cellular offices, typically 500-4,000 
sqm, new or converted buildings,
  
51 Mays, 2003
52 BRECSU, 1991
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§ Type 3 - air-conditioned, largely open plan, standard, typically 2,000-8,000 sqm, largely purpose 
built, often speculative, and
§ Type 4 - prestige air-conditioned, with computer suite, restaurants etc, typically 4,000 – 20,000 
sqm, often a national or regional head office.
Table 3.4 and 3.5 outline the comparative energy usage and costs.
Table 3.4; Annual fuel cost benchmarks of Office Building Types54
Office Type Good Practice Typical Practice
1 $10.50 $18
2 $13.50 $21
3  $24 $42 
4  $39 $60
($/Sqm of treated floor areas) 
Table 3.5; Typical and good practice office building types comparison table.55
Type 1 Type 2 Type 3 Type 4
Typical Good 
Practice
Typical Good 
Practice
Typical Good 
Practice
Typical Good 
Practice
W/sqm 12 10 14 12 16 14 18 15
Hours /y 2,500 2,000 3,000 2,500 3,250 2,750 3,500 3,000
Percentage of treated floor area 60 60 65 65 60 60 50 50
KWh/sqmy 18 12 27 20 31 23 32 23
Table 3.6; Energy consumption of typical and good practice offices56
Type 1 Type 2 Type 3 Type 4
Typical Good 
Practice
Typical Good 
Practice
Typical Good 
Practice
Typical Good 
Practice
End Use 200 95 200 95 222 100 259 124
Heating & Hot Water - gas or oil 0 0 0 0 0 0 14 8
Catering gas 3 3 5 4 7 7 14 8
Catering electricity 3 3 5 4 7 7 14 12
Refrigeration 0 0 0 0 33 17 41 24
Fans, pumps, controls 3 3 6 5 61 39 71 47
Lights 26 16 53 32 67 39 82 47
Office equipment 11 11 16 16 22 22 29 29
Computer equipment 0 0 0 0 0 0 106 88
Other 5 4 5 4 11 9 18 14
Total gas or oil 200 95 200 95 222 100 273 132
Total electricity 48 36 85 61 202 132 361 261
Total delivered energy 
consumption
248 131 285 156 424 232 634 393
Applying good practice is synonymous to enabling efficiencies in energy consumption. The above
comparative results indicate that heating and cooling costs can be halved and electrical costs cut by 
at least one-third when good practice is adopted. Good practice outcomes can result from both 
design decisions that define the type of insulation, the efficiency of equipment specified, and the 
type of controls employed, and from post construction decisions that define the occupation 
    
53 Evans, 1998a
54 Evans, 1998a
55 Evans, 1998a
56 BRECSU, 1991
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requirement and management practices (determining the building use, hours of operation and user 
specific needs). 
Table 3.6 highlights that office lighting is often the largest individual item of energy cost and with its
cost influenced by the building type. With each building type, benchmarking can provide the point of 
reference, a comparison that can be used to gauge efficiency gains, test the limits of good practice,
provide a means to enable improvements and possibly determine what should be regarded as best 
practice.
3.2.1.1 Benchmarking 
Benchmarking provides a measure of performance against a known industry or accepted standard. 
It is used as a basis for comparison and improvement against a known standard, to enable and 
encourage potential performance gains. Benchmarking works most effectively when used for 
reporting purposes and when the standards are based on best practice indicators although it 
provides no indicator of what best practice should be. Benchmarking is commonly used to gauge 
building performance with respect to energy consumption, as it can provide comparisons with 
‘typical’ and ‘good practice’ performances.
Benchmarking is a tried and tested process that uses carefully devised targets to continuously 
improve business performance.57
Benchmarking is achieved by having formal networks between many organisations within the same 
industry, with agreed standards practices and outcomes. The collection of relevant data enables 
comparisons to be made with existing performance information, helping the development of new 
business tools and enabling a continuous improvement process to be adopted. Benchmarking 
enables organisations to assess their practices and outcomes against known performance 
indicators and their relative position within the marketplace. Any improvement is based on 
comparing and progressively meeting the industry’s performance standards. Effective performance 
measurement systems are essential to enable organisations to be able to continually assess and 
improve the position by matching the industry’s best practice. Benchmark information is a useful and 
necessary tool within the building industry as it can help align works with best practice that ensures 
efficiency gains that include energy savings measures and cost effectiveness.
In the construction context, benchmarking is a process of continuous improvement based on the 
comparison of organisational processes or products with those identified as best practice. The best 
practice comparison is used as a means of establishing achievable goals aimed at obtaining 
organisational superiority58. Across similar industries, there is a strong agreement of performance 
measures across similar industries, as within an industry the outcome characteristics generally 
deviate slightly. This illustrates the tendency towards benchmarking of practices against acceptable 
industry standards.
  
57 Bennett, 2000
58 McGeorge & Palmer, 1997
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The most important reason for undertaking benchmarking of business practices or outcomes is for 
improvement and to be the best in business. Benchmarking promotes competitiveness in business 
by responding to change through a greater understanding of the marketplace, allowing businesses 
to gauge their place in the marketplace and to be able to better meet the clients’ expectations. 
Organisations which actively benchmark can be tempted to believe that achieving a minimum 
compliance level is adequate and through time, benchmarking can have the effect of making all 
organisations alike, which can possibly lead to a war of attrition within the industry.
Performance information and its measurement is part of a governance framework that can be used 
as an ongoing basis for supporting the day-to-day management and decision-making processes 
within organisations. Performance measures can provide information that can be compared with 
available performance indicators, industry relevant standards, and related targets and data. Such 
information can facilitate the management of resources including the efficiencies and effectiveness 
of the resource used, the appropriateness of adopted information systems, the delivery of outputs 
and their eventual outcomes. However, an organisation cannot become the world’s best by 
benchmarking with the industry leaders or by applying a gradual improvement process. It must lead 
in the application of best practice solutions to become the worlds’ best. Achieving a continuous 
improvement culture can be seen as the first step to establishing and sustaining best practice 
behaviour within an organisation.
3.2.1.2 Best Practice 
There is a general belief that exceeding good practice and applying best practice can leads to 
sustainable developments. This belief has encouraged numerous state government bodies to
embrace energy efficiency enabling principles as best practice and prescriptive design and energy 
modeling initiatives that can easily be applied by building professionals. The more commonly used 
of these are:
o ABGR (Australian Building Greenhouse Rating) / SEDA (Sustainable Energy Development 
Authority); this model is used to calculate the operational greenhouse gas emission and energy 
performance of office buildings. 
o Nathers / NHERS (National Home Energy Rating Scheme); this model assesses the general 
performance of the exterior envelope of domestic building based on the sum of the heating and 
cooling loads (excluding plant efficiencies and fuel types) for an assumed use pattern and a 
defined climate. NHER takes into account the building’s location, design, construction, insulation, 
heating systems and ventilation but does not address directly the issues of energy use, 
greenhouse gas emission or cost effectiveness,  
o AccuRate; is a revision of NatHERS, this is a predictive type tool giving an indication of what 
results can be expected for a given design of a house,
o Basix; the Building Sustainability Index as developed by NSW’s Department of Planning, 
Infrastructure and Natural Resources (DPINR) is a prescriptive and a regulatory tool focused on 
enabling efficiencies in use. All new houses in NSW now have to use this tool and meet this 
standard to be approved for construction.
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o Nabers (National Building Environmental Rating System); a building performance tool based on 
a national perspective.
o LEED (Leadership in Energy and Environmental Design); an assessment tool that evaluates the 
outcomes created in terms of Energy and Atmosphere, Water Efficiency, Materials and 
Resources, Indoor Environmental Quality, Sustainable Sites and Innovation,
Most initiatives are voluntary. Basix - Building Sustainability Index is the exception, which is 
legislated in NSW and must be used for all new domestic dwellings. This initiative has had the effect 
of shifting the focus of many longstanding NSW building practices towards enabling efficiencies in 
energy and water use. Table 3.7 summaries these initiatives.
Table 3.7 Available Methods for Energy Use calculations.59
State 
based
National Predictive
(design)
Performance
(in use)
Prescriptive
(regulatory)
Voluntary ResidentialCommercial
ABGR / 
SEDA X X X X
NatHERS X X X X
AccuRATE X X X X
Basix X X X X
Nabers X X X X X
5 Star (Vic) X X X
LEED (USA) X X X X X X
Each model has different features and requirements. ABGR measures and rates a building’s 
operational performance through a simple rating system where one star denotes poor performance 
and five stars denoting outstanding performance. However, this model does not consider the 
embodied energy of the selected building materials or the toxicity level of chemicals used in building 
materials and their associated long-term environmental damage. Other similar models such as 
NatHERS assess a building’s performance on the sum of its heating and cooling loads based on the 
materials and their insulating properties used. However, the NatHERS does not address energy 
use, greenhouse gas emissions or cost effectiveness. Attempting to maximise the rating points with 
these two models can lead designers to use materials with higher embodied energy. For instance, 
consider the best construction options according to the NatHERS ranking, which can result in a 
more than 25% increase in the predicted total CO2 emissions as compared to other available 
options (refer Figure 3.1 and 3.2; brick cavity walls with no insulation). 
Tools that focus on gaining operational efficiencies (or achieving eco-efficiency) as the ABGR and 
NatHERS can inadvertently contribute to ecological destruction and global warming. These tools 
allow the use of non renewable resources and do not take into account the extraction or 
manufacturing processes used to produce building materials. Unchecked, these processes can 
have a damaging effect on the environment and produce inappropriate building materials that have 
higher-embodied energy and are harmful to human and environmental health. Enabling efficiencies 
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in consumption is not the same as enabling sustainability and therefore, nor should the role of best 
practice equate with simply reducing the energy consumption and creating efficiencies.
Figure 3.1 Figure 3.2
Figure 3.1; Estimated total life cycle CO2 emissions for various options.
Construction options: BVS, brick veneer walls, concrete slab floor; LWT, lightweight timber construction, 
timber floor; BVT, brick veneer walls, timber floor; BCSn, brick cavity walls (no insulation), concrete slab 
floors; BCS, brick cavity walls (with insulation), concrete slab floor: RC, reverse cycle. (Graham, Fig 4.2, 
2003)
Figure 3.2; NatHERS energy load assessment for various construction plant options.60
3.2.2 Eco-Efficiency 
It is largely believed that it is not consumerism (our lifestyle per se) that is the problem, but the low 
efficiency rate in which capitalism converts natural resources into useful, sustainable products and 
life supporting services. The Living Planet Report61 states that the Earth’s bio-capacity in 2003 was 
exceeded by 25 percent. This inefficiency and associated practices has encouraged and prompted 
reductions in individual and overall consumption rates. Present growth trends in world population, 
urbanisation, industrialisation, pollution, food production and continued resource depletion will 
ensure the limits to human growth are reached sooner rather than later without a more positive and 
effective change. Therefore, it is not the efficiency that is important but rather the (eco) effectiveness 
of the outcomes produced and ‘sustainability’ that is achieved.
Reducing un-sustainability is not the same as creating sustainability.62
The 1992 Rio Earth Summit63 main strategy was to achieve eco-efficiency. It was believed that the 
low efficiency rates resided in the conversion process of natural resources into useful, products and 
services where the more ‘unsustainable’ have higher consumption rates. Improving efficiency can 
initially reduce the resource consumption rates and have an immediate beneficial effect on the 
environment and on public morale. However, being efficient with resource consumption without 
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resource replenishment will not halt their depletion or the possible destructive effect on the 
environment; it will only slow the rate of depletion.
Measuring energy, its cost and CO2 emission per sqm (as per table 3.4) could be misleading and 
could well penalise a more effective outcome such as a smaller building that would use more energy 
per sqm but less overall. Energy use is highly dependant on the building design (building size and 
configuration) and the building operations (type of tasks performed and hours of operations). For 
instance, internal rooms and spaces of the larger offices (type 4 buildings) are reliant on artificial 
lighting; whilst cellular office designs (type 1 buildings) have the flexibility to supplement artificial 
light with daylight. Efficiency has no independent value and can only be valuable when it is 
implemented as a tool within a larger effective system that has an overall positive effect. Efficiency 
allows consumption and its associated destruction process to continue in smaller increments over a 
longer period of time, making it harder to detect and harder to stop. , 
Over efficient buildings can be dangerous.64
Energy efficient building designs with optimised systems may be able to reduce wasted energy by
reducing air-exchange rates, but as they do, they create spaces that can become airless,
fluorescent lit and often detrimental to human health (sick building syndrome). Such designs and 
actions have a side effect of strengthening the indoor air pollution concentration emitted from poorly 
designed and selected materials and products within the building. Furthermore, such highly energy 
efficient buildings could easily become huge energy consumers when occupants choose to ignore or 
are not adequately trained in the use of the energy efficient features. In comparison, the alternative 
are eco-effective or energy effective buildings that are able to connect people with their environment 
by maximising natural airflows, providing sun lit spaces and natural daylight, which can often, also 
enhance people’s lives.
3.2.3 Eco-Effective 
A greater number of eco-effective systems are required, not less.65
It is far more powerful to design a process that does not require energy than one that has been 
optimised to use as little as possible.66
It seems obvious that future buildings should be recast away from the energy consuming, static 
environmental receivers into energy generating and dynamic environmental controllers. Eco-
effective processes and systems can be viewed as the first step to help achieve and realise such 
outcomes and a sustainable future. Eco-effectiveness enables the right outcomes to be realised by 
providing the means to make the right products and services, in the right way. An eco-effective 
approach enhances the environment by reducing any potential risks from causing harm to the 
society and to the environment whilst providing more sustainable and viable outcomes. Such an 
  
64 McDonough & Braungart, 2002
65 McDonough & Braungart, 2002
66 McLennan, 2004
Mark Urizar; Student No: 3033099 August 2007
38
approach can help preserve the biodiversity, enable the integration of new developments into 
existing ecosystems and help maximise the use of renewable energy and resources. 
An eco-effective approach considers and embraces solutions that help minimise the impact of built 
changes to the environment, society and business, helping provide the focus to do the right thing. 
However, eco-effectiveness requires a greater understanding of the many complexities and 
interdependencies of the natural environment from the micro scale (the local considerations such as 
water collection, use and reuse, local material use, land use, energy use, site ecology management, 
waste management, the protection of local wildlife), to the macro-scale (the global considerations 
that can include the destructive processes used in the resource extraction, the manufacturing 
processes and the pollution emitted).
Doing the right things (embracing eco-effective processes) can help create healthier, self sustaining 
environments whilst meeting the market economy’s requirement for sustained growth. Eco-effective 
outcomes can translate to healthy, stimulating sunlit areas with natural airflows and views, pleasant 
places to work, eat and converse, places that protect the surrounding flora and fauna and places 
that cause no further harm to the global environment. Buildings and even whole cities can be 
entwined with the surrounding ecosystems in ways that can be mutually supportive. Embracing eco-
effectiveness can provide the driving purpose and help produce products and outcomes that help 
support and augment the whole, as an integral part to a larger system (that is, the social fabric, 
existing infrastructure and the natural environment). Eco-effectiveness can be embraced as the 
means to replenish, restore and nourish society and the environment.
With the utilisation of just a few key technologies and sustainable design strategies we could cut our 
water use in buildings by up to eighty percent.67
Eco-effectiveness is important as it can be a catalyst for change within business and society, 
encouraging the adoption and application of the most appropriate best practice into all decisions and 
activities that produce sustainable outcomes and help limit risks and future liabilities. Such actions 
and outcomes are considered sustainable as they can ensure organisation’s, societies’ and the 
environment’s long-term survival. Once eco-effectiveness is established, eco-efficiency can 
transform the adopted processes into a more profitable venture; as eco-efficient helps integrate all 
the different aspects into each decision process it helps achieve more with less. Applying efficiency 
principles makes sense only when the right things are produced.
3.2.4   Best Practice and Social Responsibility
The Australian government applies best practice in an aim to reduce greenhouse emissions from its 
operations by improving energy efficiency and thereby reducing associated greenhouse emissions.
The Australian government has specifically targeted their government buildings, new facilities, 
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equipment, materials, vehicles and public transport. The government has also supported the 
commercialisation of renewable energy, Research and Development (RD) to harness renewable 
energy sources and has provided some renewable energy infrastructure such as hydroelectricity 
and using gas from municipal landfills.68
It is important that governments demonstrate their commitment to the national partnership for 
greenhouse action in showing the way with action to reduce the greenhouse gas emissions 
associated with their own operations. A key aspect of the Commonwealth approach is that heads of 
departments and agencies are held responsible to their Ministers for energy performance69.
However, government policy decisions have tended to focus predominantly on reducing or 
eliminating their immediate economic, social and environmental concerns, and on regulating 
mandatory minimum performance standards and suggesting voluntary best practice measures.
Consider the privatisation thrust of many previously owned government services. This initiative is
counter productive to the both achieving energy efficiency and protecting the environment. The 
government’s release of its business to the private sector produces a conundrum where the services 
are provided largely in response to the shareholders’ needs and not necessarily for the public good
as to private companies, the betterment of society is not always a prime concern. These tend to 
prefer the status quo with more of the same, where private investors benefit whilst communities and 
the environment bear the costs. 
Decisions by government affect the circumstances which provide the background to decisions we 
make about how we live our lives; hence, governments are intervening all the time, even when they 
are not acting in the traditional sense…policy in some accounts equals what ‘governments do’, and 
inaction can be as important as action.70
The low cost of energy has limited the use of new technology and the adoption of renewable energy 
sources in construction. The stark truth is that small scale renewable and distributed energy 
generation cannot compete with fossil fuels and will not succeed without further and active 
government support; possible through balanced carbon taxes or surcharges that recognise and take 
into account all the external costs associated with fossil fuels. 
Recent claims that well-designed air-conditioned buildings might consume no more energy than 
passive designs have not yet been born out by current practice.71
Voluntary scheme policies such as ABGR have so far achieved only limited success and market 
penetration72. Such schemes can be used to direct developers and consumers towards more 
responsible building practices. These schemes include many building energy efficiency guidelines
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for both the residential and non residential buildings and applying these, improves their efficiency. 
However, these do not consider their potential impact on the environment and .therefore these are 
virtually not known. Furthermore, the overall effect of such policies is lost by many other competing 
requirements that are focused at ensuring the property industry remains commercially competitive 
and viable. This has the effect of encouraging continued development growth with increasing 
consumption rates.
Many out of date policies continue to direct decisions that lead to inappropriate choices and 
outcomes. Take for instance the governing authorities and competing building professions which 
have created an environment where conservative architecture thrives. This has a stifling effect on 
the creative thought, innovation and the progression of sustainability in the environment. In time this 
will adversely affect society as a whole, preventing the natural progression and the evolution of the 
built environment.  
Almost half of the fossil fuel produced each year is consumed by environmental control of buildings. 
This situation embodies many of the key challenges for the architectural profession.73
To date, the adopted government regulatory approach has not rigorously addressed the systematic 
increases in the ecological pressures created by our built environment and industry. A new focus is 
required, one that can provide the most effective way to make the global and social longer term 
goals consistent with local, private and the shorter term business economic goals. To achieve this, 
policies must be able to relate directly to the be local, regional and national concerns and be 
constantly reviewed and monitored through formal and informal assessments processes to ensure 
these are addressed appropriately (refer Figure 3.3). Such local, regional and global modelling can 
be used to consider the many different physical, artificial and environmental interdependencies. The 
information gathered from such assessments is essential in producing validity and enabling
informed decisions and thereby also appropriate actions. Only such a refocus and reform has the 
potential to enable the implementation of socially responsible action and possibly society to a 
sustainable future.
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N a t io n a l,  R e g io n a l a n d  /o r
lo c a l f o r m a l c o lle c t iv e - c h o ic e
a r e n a s  le g is la t u r e s ,
r e g u la t o r y  a g e n c ie s  c o u r t s
In f o r m a l c o lle c t iv e - c h o ic e
a r e n a s
-  in f o r m a l g a th e r in g
- a p p r o p r ia t io n  t e a m s
- p r iv a te  a s s o c ia t io n
O p e r a t io n a l r u le s  in  u s e
In f o r m a l m o n i to r in g  a n d
e n f o r c e m e n t a c t iv i t i e s
F o r m a l m o n i to r i n g a n d
e n f o r c e m e n t a c t iv i t i e s
Figure 3.3; Relationship of formal and informal collective choice areas.74
3.2.5 Organisations’ Responsibility
The challenge of sustainable growth is not a philosophical issue. It is a nuts and bolts business 
reality….we made it the primary objective of our company because we believe sustainable growth 
will be the common denominator of successful global organisations in the 21st century.75  
Society and governments are continually making organisations more accountable for their actions 
by increasing penalties for breaches and undesirable events realised. This has the effect of making 
the more long lived organisations socially and environmentally responsible. On 1 March 2004, the 
ACT Crimes Act was amended to include a new crime of ‘industrial manslaughter’ for health and 
safety breaches76. This new legislation holds employers responsible for their organisations’ actions, 
specifically where they are ‘reckless about causing serious harm to the worker or negligent about 
causing the death of the worker by their conduct’. The crime of manslaughter does not carry a 
monetary penalty, only a prison sentence. Adverse outcomes are a result of inappropriate decisions 
and activities made within an organisation affects the organisation and its people as a whole or a 
substantial part of it77.
Through time similar penalties may be adopted for health and environmental breaches. Consider the 
state of the workplace, which was developed largely through trial and error over time. The more 
conventional designed buildings are fully air conditioned and tend to provide a ‘passive’ experience 
to its occupants without considering health concerns. Studies have shown that this leads to 
reductions in staff enthusiasm and higher health problems as a result of poor indoor air quality. It is 
estimated that poor indoor air quality costs approximately 150 million workdays and about $15 billion 
US dollars of lost productivity every year78. In US, numerous lawsuits relating to Sick Building 
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Syndrome (SBS) have awarded some $26 million to building occupants and organisations for the 
costs associated with SBS79. Some of the key health and safety issues within the built environment 
are related to the indoor air quality, thermal comfort, noise and lighting (natural and artificial lighting). 
In the future new legislation could easily be extended to include the health of the built environments 
and occupier health, which at present is only related to litigation. Studies linking health, productivity, 
morale and absenteeism with the quality of the indoor environment provides compelling evidence 
that good environmental outcomes makes good business sense and can limit any adverse health 
effect. Organisations should be mindful of their actions and constantly review their workplaces and 
the health of their most valuable asset: people. Organisations responsible for new developments 
should ensure the careful design of their internal spaces by adopting low environmental impact, safe 
building solutions. Such initiatives can benefit both the building occupants and the organisation as a 
whole, and also reduce any long term health problems. Organisations that are socially and 
environmentally responsible generally adopt the best available business practices that can help limit 
their risks and future liabilities. Such actions and outcomes can be considered sustainable as these 
can ensure an organisations’ longer-term survival.
3.2.6 Best Practice and Sustainable Property Developments
New property developments imply change. These modify the environment and biosphere by 
consuming natural resources and producing waste and pollution, all to satisfy a human need. Even 
projects that are considered as sustainable like the Bellbrae Primary School Redevelopment in 
Kensington, Australia influences and affect both the local and global environments (refer Table 3.8). 
Similarly, Australia’s first five-star rated eco-sustainable office building changed its environment. 
This development, which was completed in 2004; the new Lend Lease Headquarters, 30 The Bond, 
on Hickson Road, Millers Point80 was accredited by the Australian Greenhouse Building Rating 
(AGBR81) scheme and received the first grade ‘A’ for a commercial building. In 2005, the NSW 
branch of RAIA named 30 The Bond the ‘building of the decade’.  
Table 3.8; Building Impact of Bellbrae Primary School Redevelopment82. 
Building Local Regional Continental Global
Energy use Water scarcity Logging of native forests Greenhouse gas 
reduction
Global warming
Water use Active community Coastal water pollution Loss of biodiversity Ozone depletion
Wastes Local heritage Indigenous re-vegetation Land clearing Ecosystem decline
Emissions Health of a stream
Car based transport
Cultural reconciliation Resource 
consumption
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81 The AGBR model is used to calculate the operational greenhouse gas emission and energy performance of office 
buildings. The Lithgow GOB achieved a 4 ½ star rating,
82 Graham, 2003
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To achieve sustainability, developments must target for zero waste, zero pollution, use products 
derived exclusively from eco-friendly, renewable sources or from recycled materials, and create 
results that are long lived and have realisable social, environmental and economic benefits. There is 
no doubt that best practice greatly improves energy efficiency of built assets and helps reduce the 
environmental impact of the outcomes created however, there is doubt that these enable 
sustainability, as focusing on energy efficiency and thermal comfort is unlikely to achieve 
sustainability. The 30 The Bond development, like so many best practice examples has resulted in 
eco-efficient rather than eco-effective outcomes. This raises the proposition that the outcomes 
produced from the application of industry best practice do not necessarily achieve sustainability. 
Proposition #2: applying industry best practice does not necessarily achieve sustainable 
development.
We have a total design failure on our hands. The built environment does not take into account of the 
needs of children or the elderly, it does not produce intrinsically healthy environments (indoors and 
outdoors) and it has evolved in a manner that has obliterated place distinctiveness and place 
identity.83
Best practice initiatives should be directed at addressing emerging concerns and enabling 
sustainability. To do so, best practice initiatives must be able to appropriately consider the many key 
aspects that may influence the outcomes created and thereby their consequences. The key aspects 
that are able to influence the viability of outcomes include the business aspects together with such 
aspects as the social, environmental, lifecycle, technological and economic aspects, and these 
aspects have potential consequences that can range from the micro-scale (the building’s 
performance) to the global or macro-scale consequences (the local, regional, continental and global 
impacts of the decisions taken). Therefore, in order to reduce any adverse consequence, all key
aspects must be appropriately considered in a holistic and integrative approach. Such a redefinition 
of best practice and approach has the potential to ensure that built outcomes and the urban 
environment can become an effective whole that is able to meet all social, environmental and 
business needs and obligations, and possibly become sustainable.
In considering the social aspects, best practice initiatives should require new developments be 
designed to enhance the urban environment and be constructed with respect to the capacity and 
capabilities of local industries and available local resources. Such initiatives can result in creating 
better access to local amenities, services and transport networks, the appropriate design of the 
environment and public realm whilst protecting the local industries. These initiatives can also reduce 
many of the potential environmental consequences created by enabling and ensuring the following: 
§ Resource efficiency; requiring control measures be adopted to ensure consumption rates match 
their replenishment and replacement rates (preventing the depletion of natural resources and 
protecting the existing biodiversity),
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§ Minimise waste; requiring the adoption of the appropriate systems that are able to consume 
maximum energy-quality, and
§ Life cycle flexibility; requiring that the built products and the built environment embrace life cycle 
flexibility, encourages the use of recycled materials, prefabricated standard systems and 
considers retrofits, refurbishes rather than replacements or deconstructions.
Appropriately, considering the social aspect would help influence and align decision and the 
outcome created with community values and concerns. This would also ensure that built outcomes 
are able to relate to the existing vernacular traditions, meet social aspirations and be of and by the 
people. 
Appropriately considering the environmental aspects would require best practice initiatives and their 
outcomes produce no harm to the environment. Appropriately considering these aspects would 
require that buildings be regarded as our biological extension and thereby be designed to
dynamically interact with their environment; allowed to continuously change in response to seasonal 
climatic and local weather changes and with the needs and behaviour of their occupants. 
Baubiologie is a term used to define the contemporary approach that bases design on life principles 
and regards the building as an organism with its surface fabric being the third skin of the occupant. 
For the organism to be healthy, the skin should be allowed to function naturally, to breath, absorb, 
protect, insulate, regulate and change with the environment.84
Design initiatives that embrace concepts like the Baubiologie approach also adopt whole system 
thinking. Such concepts enable the built outcome to relate directly to its environment and thereby be
able to establish viable relationships between people, the built and natural environments. 
Eventually, these can also manifest into social changes and thereby influence the overall integrity of
the built environment, the health of natural environments and in so doing, help produce sustainable 
outcomes. 
Appropriately considering the technological aspects and applying best practice technology into built
outcomes would require that alternatives be found to the non renewable resources such as fossil 
fuels. Appropriately considering these aspects has the potential to reduce and possibly stabilise the 
atmospheric CO2 to a more acceptable level. Widespread renewable energy sources can reduce 
and replace the consumption of all other non renewable power sources such as for transport by 
providing the electricity for hybrid cars.85 Similarly, technology could ensure the most appropriate 
selection of building materials as a response to the climate, sourced from natural, renewable or 
recycled sources of the region, application of appropriate bio-technologies and recycling 
technologies to treat waste, air, purify water and produce energy (free from waste). This initiative 
could enable communities to become self reliant by providing the means to generate their own 
power (via solar or wind) and by harvesting their own water and food. 
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The remaining key aspects that can influence the consequences of the outcomes produced include:
§ Business aspects; appropriately considering this aspect has the potential to ensure that 
organisations are able to meet their needs whilst also fulfilling their social responsibility and 
obligations, 
§ Economic aspects; appropriately considering this aspect has the potential to ensure all costs are 
considered at the outset, including the capital cost, recurrent operational costs, social and 
environmental costs, and
§ Life cycle aspects; appropriately considering this aspect has the potential to ensure designs and 
outcomes have inbuilt flexibility, adaptability, low maintenance and replacement requirements.
Best practice must be seen as a holistic activity that demands an integrated approach inclusive of all 
the aspects that have a potential to enable sustainability, namely the business, social, 
environmental, technological, business, economic and lifecycle aspects. At the holistic level, all 
buildings in a sense are connected to the environment and hence nature, therefore each should be 
viewed as a component part of an inter-related system (the urban fabric). All have the potential to 
either incrementally benefit or adversely affect the environment. For example, decisions that restrict 
car use within a residential development or within a city structure could impact across a wide range 
of inter-related design issues. Minimising car use within residential developments can reduce noise, 
result in less fuel consumption and consequent emissions, conserve land, increase the opportunities 
for social contact through pedestrian paths and make for a safer environment for children. 86
Designers must embrace and apply such a holistic approach to be able to create built outcomes that 
can maintain clean air, harvest water, produce their own food and energy, recycle their own wastes 
and provide a sustainable human and wildlife habitat. 
3.3 Sustainability 
Sustai’n – able adj. able to keep going continuously, is a system which survives or persists. 
The concept ‘sustainable development’ was introduced by the IUCN87 in 1980 to describe a 
development effort that sought to address social needs by achieving economic and social goals 
while taking care to minimise potential negative environmental impacts. This definition was later 
refined by Agenda 2188 to include the long-term social goal of sustainability. However, the 
consensus on exactly what is meant by sustainability is still emerging, with as yet, no clear, 
definitive definition available. This definition chaos has nearly rendered the term meaningless and 
has distracted from the focus and the need to address ongoing environmental degradation.
On the most basic level, sustainability is about survival and continuity; it is about the ability to go on 
living, doing and existing, from personal to the professional, to the social and global for the long 
term. It can be defined as meeting the needs of the present generation without compromising the 
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ability of future generations to meet their needs89. There are generally four moral principles that 
define sustainability: environmental justice, intra and intergenerational equity, and having a kinship 
with the environment. These four moral principles can ensure environmental protection, social 
justice, help produce economically responsible outcomes and can provide guidelines to enable 
society to live within the means of nature.
What is sustainability? It’s more than environmentalism. It’s about living and working in ways that 
don’t jeopardize the future of our social, economic and natural resources. In business, sustainability 
means managing human and natural capital with the same vigor we apply to the management of 
financial capital. It means widening the scope of our awareness so we can understand fully the ‘true 
cost’ of every choice we make.90
In business, sustainability can be enabled when an organisation merely take the longer-term view 
rather than the shorter-term profits option. Old technologies and traditional methods that no longer 
provide sustainable solutions must be continually discarded or updated to match the focus of best 
practice and sustainability. For example, in 1973, before the energy crisis of the late 1970s, fossil 
fuels such as natural gas, petroleum and coal accounted for 93% of all energy consumed in the 
USA. Today, 30 years later, such old technology and fuels still provide 86% of USA energy91. 
Adopting a dominant focus on producing more sustainable outcomes can be used by organisations 
to help guide decisions, practices and actions, and act as a shield to the many influences from ever-
present competing issues and self interested groups.
3.3.1 Sustainability – The Theoretical Basis
Sustainable Design is a design philosophy that seeks to maximise the quality of the built environment, 
while minimising or eliminating negative impact to the natural environment.92
Sustainability is much more than addressing the major social and environmental issues of energy 
use and pollution levels. In addressing these issues many other, relevant factors, are not 
considered. Sustainability depends upon our ability to understand these many other influencing 
factors and possible interactions, all of which can define sustainability and all are equally as 
important.
There is a need to balance the economic, social and ecological aspects with their measurement and 
the reduction of damage to the natural assets that provide ecosystem services necessary for human 
well being. 93
There are numerous models developed to measure sustainability, as outlined in Table 3.3. These 
models generally define what is required and provide a description of how they can be best 
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achieved and applied. In 1997, the ‘Four Pillar’ model was developed, which implemented concepts 
of sustainable constructions to building projects; the model consists of social, economic, biophysical 
and technical sustainable aspects (refer Figure 3.3). This model acknowledges the interdependence 
between all these aspects where any change in one aspect can affect all.
The different models were evaluated and distilled into six essential aspects, summarised in the 
author’s critical aspects of sustainability (refer Table 3.9). There are six critical aspects: business, 
social, economic, environmental, technical and the life cycle. The business aspects were included in 
the model because in our market economy, it is through business that sustainability can be best 
facilitated and realised (refer Figure 3.4). Business decisions can make sustainability economically 
viable and therefore socially acceptable. By embracing the sustainability concepts, organisations 
can transcend their financial bottom line and produce outcomes that are environmentally 
sustainable, and benefit society whilst ensuring their business survival. 
Table 3.9; Methods to Measure Sustainability
Methods to Measure Sustainability
Process orientated 
principles – 4 pillars94
FCA (Full Accounting 
System)– 4 externalities95
SAM (Sustainability 
Assessment Model) 
methodology96
Critical Elements for 
Sustainability97
§ Social Sustainability
§ Economic sustainability
§ Biosphere sustainability
§ Technical sustainability
§ Define focus of the costing 
exercise – cost objective
§ Specify the scope or limits 
of analysis – track 
sustainable development of 
project over its full cycle
§ Identify and measure 
external impacts – measure 
impacts on the project 
§ Cost external impacts –
monetise the externalities 
identified as arising from 
the development
§ Social Impact
§ Economic 
§ Natural 
Environmental / 
Biodiversity
§ Resource Use
§ Business sustainability,
§ Social sustainability,
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Figure 3.4; The Sustainability Model
The sustainability model illustrates the many aspects of artificial systems that have the potential to 
enable sustainability.
  
94 Graham, 2003
95 Bebbington & MacGregor, 2004
96 Bebbington & MacGregor, 2004
97 Author’s interpretation
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Figure: 3.5; Four pillars of sustainable construction.98
Sustainability requires the consideration of the six different aspects as component parts to the whole 
where each must become sustainable for the whole system to attain sustainability. This implies that 
sustainability requires systems thinking that enables the appropriate inclusion and integration of all 
aspects so each can be interrelated and dependent on the other. The proposed theoretical 
framework for sustainability is defined as follows:
Sustainability is enabled by the Business, the Natural and the Artificial Aspects.
or
Sustainability = Fn [(BDPA) (SL, EnS, LCS) (TS, EcS)]
  
98 Graham, 2003
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Where: 
Fn Denotes function of,
The Business Aspects:
BDPA- Business Decisions, Practices and Actions taken. This aspect is possibly the most 
influential in this equation, it is the enabler, defining how all other aspects are considered 
and used to create the desired outcome. The appropriateness and intelligence of the 
outcome created depends on whether all decisions made and actions taken were morally 
grounded, socially responsible and able to appropriately address all other aspects of the 
above equation together with all risks and liabilities (in essence, applying best practice). 
The Natural Aspects:
SL- The Social aspect; this aspect is used to assess the social and political aspects of the 
outcomes created. The intelligence of this aspect is measured by how the resulting outcome 
impacts on the more vulnerable members of society (the impaired, sick, children, women, 
the elderly and the next generation), how it meets the other seemly-unrelated issues of
human rights, health, education, employment and how it achieves intra and inter-
generational equity, rather than fulfilling individual needs.
EnS- The Environmental aspect; the intelligence of this aspect is determined by measuring the 
impact on the natural environment resulting from decisions made, actions taken and 
determining whether these are justifiable. This aspect is biased towards retaining, 
protecting, enhancing the remaining ecological infrastructure and native biodiversity. 
Intelligence is achieved as ecological damage is prevented and as resources are used 
sustainably; either within their generative capabilities and, or by substituting these with 
resources that are renewable and sustainably sourced.
LCS- The Life Cycle aspect; this aspect provides a time aspect to the outcome produced. The 
intelligence of this aspect is determined by the outcome’s characteristics in terms of 
longevity, flexibility, adaptability and whether it has the potential to evolve to other levels 
without being discarded and reverting to waste. This lifecycle aspect takes into account that 
sustainability is a continuous process. As evident in nature, no outcome is expected to have 
an infinite lifespan; sooner or later it must evolve or move to another level for it to remain 
consistent with its time and space. Applying these lifecycle aspects into our mostly static 
artificial systems requires ‘feedback loops’ that can monitor and thereby adjust these 
systems (through stewardship), to ensure that these can adapt, remain operational and 
have a lifespan that is not reduced with inappropriate decisions, actions, or circumstances.
The Artificial Aspects:
TS- The Technological aspect; the intelligence of this aspect is determined by the 
appropriateness of the applied technology in the outcome created. 
EcS- The Economic aspect; this aspect is the second most influential in the equation, as this 
aspect is often used to direct and determine the business aspects. This aspect is also 
possibly the most destructive as it has a strong bias towards personal gain, shorter term 
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financial profit, consumptive and expansive growth without much regard to future costs, 
risks or liabilities. The intelligence of this aspect is determined by the economic viability 
achieved in the outcome; requiring that the value created exceeds total costs (‘total costs’
includes capital outlays and long term costs, such as social and environmental costs).
The above formula was established to enable an understanding about what sustainability means 
and thereby provide a means to define and measure sustainability. Whether sustainability is enabled 
and achieved is determined by the net benefits gained from all the different aspects (BDPA, SL, 
EnS, TS, EcS, and LCS). Each aspects can influence the type of outcome created and define the 
ultimate viability of the resulting whole (refer Figure 3.4). This framework and definition is used in 
Chapter 4 to subjectively evaluate the GOB development.
At present, there is limited information available on what should be considered sustainable for each 
of the six different aspects, although each aspect can be benchmarked with best practice and 
subjectively rated whether its outcomes are sustainable. It will be assumed that sustainability can 
only be enabled when the decisions and actions take into account each aspect, as each and every 
aspect and their overall effect can ultimately define the type of outcome achieved. Once quantifiable 
values are determined for each aspect then the above framework can be used to determine whether 
sustainability was achieved. This framework and hence the values for each aspect can be 
continually adjusted and improved as new knowledge and understanding becomes available. 
This sustainability definition and framework provides the theoretical basis that can be used to 
evaluate new built facilities such as the Lithgow GOB development. This achieves the second 
objective of this research.
3.3.2 Business and Sustainability
The ‘enablers’ to the above theoretical framework is the business aspect; this aspect influences the 
majority of the decisions made, and actions taken, and ultimately determines the type of outcomes 
produced. The business aspect is therefore placed at the focal point of the decision process. 
Whether sustainability is enabled by this model is dependant on the many decisions made (and not 
made) and their associated actions (or inactions) with respect to each aspect and with the eventual 
outcome. From this, it should be evident that only appropriate decisions and actions have the 
potential to enable sustainability. 
No-one made a greater mistake than he who did nothing because he could only do a little.99
The rate of transition to renewable energy sources including solar energy generally parallels the rate 
of the transition of the society towards sustainability. We generally know what to do, but generally 
lack the will to do so. A worldwide trend has started to improve and preserve the natural 
environment however, this has yet to be globally accepted and implemented throughout all societies 
  
99 British Parliamentarian Edmund Burke, n.d.
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and industries. There still exists a direct conflict between the consumer driven economy, its 
continual economic growth, and the social responsibility of conserving the environment. The current 
sentiment remains at ‘continuing business as usual’, doing more of the same, producing more 
quality, luxury, more powerful motor vehicles, more frequent air travel, more consumption and more 
growth.  
Throughput growth is not the way to reach sustainability; we cannot ‘grow’ our way into 
sustainability. There are limits. The global ecosystem is the base source of all the natural resources 
needed for our economic subsystems, which are finite and have limited regenerative, and 
assimilative capabilities. Such limits imply that simply aiming for efficiency in our consumer-led 
economy is not the answer. Efficiency has the effect of ‘growing volumes’ of cheaper goods and 
services which in turn increase consumption rates of energy and material100. It is difficult to see how 
resource sustainability, economic growth and population growth can co-exist in the long term. 
Advancements in sustainability require the establishment of credible connections and value systems 
between society, business and the environment rather than creating efficiencies. A ‘sustainability 
agenda’ is required that can influence organisations, governments and communities to act 
responsibly. Such an initiative and its associated actions can enable the evolution and acceleration 
of the sustainability movement.
One essential proposition is to harness the power of societal marketing in conjunction with strategic 
integrated marketing communications to drive sustainability out of the rhetoric and policy world and 
into the homes of everyone, both locally and globally101. 
Consumers have become increasingly aware of the potential benefits that can be derived from 
environmentally sustainable designs and outcomes. This trend has created positive changes in the 
marketplace which has encouraged investors to consider and realise the longer-term financial 
benefits of thinking, acting and building ‘green’.  This is reinforced by society, which now wants 
accountability within businesses and with manufactured products. Consumers don’t want to discover 
by buying something, they have supported child labor in far-off shores or purchased products that 
have damaged the biosphere.102
Sustainable developments can be good for government, good for business and good for 
customers.103
Such trends indicate that there is a willingness to accept change towards a sustainable future. 
However, this requires the commitment from industry and governments to accept the more socially 
responsible approach to conducting every day business, There are many such initiatives already 
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103 WWF International, 2006
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available, consider Socially Responsible (ethical) Investing (SRI104). SRI allows business to better 
manage the increasing number of external business and project risks whilst adopting socially 
responsible practices. SRI initiatives should be compulsory for larger projects with high profile and 
political sensitivity, where it is important to do and to be seen to do the right thing. Ethical fund 
managers are already keen advocates of SRI with its reporting format already a regulatory 
requirement in the UK which has created an immediate interest with SRI in the UK. 
3.4 Summary
This chapter has established a theoretical framework for sustainability by listing the six essential 
aspects namely the business, social, economic, environmental, technological and the lifecycle 
aspects. All these aspects provide the frameworks and means to enable sustainability within the 
built environment. Establishing this sustainability theoretical framework has met Objective 2 of this 
research. 
This chapter has also outlined the differences between traditional practices, good and best practice, 
and compared these to sustainability. This has highlighted a visible disparity between industry best 
practice and sustainability, and concluded with the proposition that industry best practice does not 
necessarily achieve sustainability. The next chapter, Chapter 4 assesses the actual (Objective 1) 
with the theoretical (Objective 2). This chapter tests and evaluates the single case best practice 
project, the Lithgow GOB Development, with the sustainability defining theoretical framework to 
determine whether this development is sustainable and whether the propositions made hold true.
  
104 SRI promotes sustainable developments; ensuring organisations adopt appropriate environmental policies that address 
issues such as the regeneration impact, environmental sustainability and the quality of design eg reduced running costs, 
positive impact on the site and by creating positive value to the community.
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Chapter 4 Analysis
This chapter analyses the many procurement phases of the selected single critical case project - the 
GOB development - and concludes with a subjective evaluation of this project against a 
sustainability rating theoretical framework. The analysis and evaluation of this single case study 
project proposes to highlight any existing alignments and misalignments between best practice and 
sustainability (that is as defined in Chapter 3). It also proposes to determine whether the application 
of industry best practice can produce a sustainable outcome and if so, whether the GOB 
development is sustainable. 
4.1 The Need for the Analysis 
If we keep going the way we are going, we are going to end up where we are headed105
Until the non-renewable energy (oil) crisis of the late 1970s, it had seemed unnecessary and 
irrelevant to make the connections between design and energy use, as the cost of making and 
maintaining buildings was relatively low. This resulted in ‘a business as usual’ approach where 
energy inefficient outcomes were the norm. Today, buildings constitute the single largest energy-
consuming human creation, the effects of which impact greatly on the global ecosystem. 
At present, industry best practice initiatives appear to be defined as whatever the industry regards 
best practice is. These initiatives are generally focused at making businesses viable by enabling 
organisations to continue to function for the longer term (for example, limiting their liabilities) and 
increasing efficiencies (for example, reducing consumption levels). Built responses from these 
initiatives tend to focus exclusively on the business and consumption factors such as the need to 
reduce the short-term financial impacts and initial capital costs. 
This focus is based on the assumption that efficient built responses can save whole communities 
billions of dollars by reducing the demand for new infrastructure and its associated damage to the 
natural environment.106 However, this assumption is somewhat flawed as the majority of today’s built 
responses are generally not valid ethically, socially, commercially or technically, in their own 
terms.107 It therefore appears that the building industry has not yet provided an appropriate template 
(or roadmap) for achieving ‘sustainable outcomes’ and similarly, it has not yet established the 
necessary links between best practice and sustainability. 
The first aim of this research was to establish the link between theory, practice and the outcomes 
produced. Establishing this link can enable building practitioners and organisations to better 
understand the impact of their decisions. It is the decisions made that ultimately influence the type of 
outcomes produced and the environmental impact of those outcomes. At present, there appears to 
  
105 Groucho Marx, n.d.
106 Australian Council of Building Design Professions Ltd, 1996
107 Guy & Farmer, 2000
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be a visible disparity between industry best practice and the ever increasing knowledge base that 
enables sustainable developments. This disparity has the potential to limit the building industry’s 
ability to create outcomes that can be regarded truly as sustainable. Aligning the theoretical and 
practice aspects can provide the building industry with the necessary focus and ‘sustainability 
enabling tools’ to enable more viable outcomes. As theory and practice are aligned, then the 
potential to apply and ecology-sustaining laws and principles, and produce sustainable outcomes,
must surely increase.
As leaders of our profession, we should be articulating what we need in terms of a research agenda 
to keep us evolving and moving into the future.108 How we build, even the smallest detail, has 
profound implications for the planning on the whole region, even the flow of financial capital. Slowing 
resources rather than balancing them merely delays the inevitability of a whole system failure.109
The single case project will be used to test whether best practice initiatives can produce sustainable 
outcomes. This research is considered a crucial and a necessary step to identify and determine the
links and disparities between practice, theory and reality. The information that can be gained from 
such research can provide an insight into determining the viability of the many traditional best 
practices and the viability of our present understanding.
4.2 The Single Case Study: The GOB Development
The Lithgow GOB development provides the ideal opportunity to assess and evaluate both a built 
outcome that adopted the best available, industry-accepted practice initiatives and government 
policies. The whole PM and procurement process was documented in the submission presented to 
AIPM PMAA awards (refer Appendix C), which allowed the subsequent assessment of the overall 
decision process during each phase of the project. 
The procurement of the GOB development can be characterised as an integrated approach that 
included the appropriate management of all project phase and by doing so, achieved the desired 
built outcome that corresponds directly with the original intent. Each step of the procurement 
process was analysed together with the decisions made. These are described in four project 
phases, namely the pre-design, design, construction and building operations phases.
4.2.1 The Pre Design Phase
At the pre-design stage, the client and user groups determined that the Lithgow GOB was to be a 
best practice development that would set a new benchmark standard. It was proposed to integrate 
this development into the Lithgow urban fabric in a holistic way in terms of the proposed built form 
and its relationship to the adjoining open spaces, transport, heritage, streetscape and other existing 
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systems. A comprehensive project plan was developed at this phase to ensure that all future actions 
were focused towards the desired outcome. This project plan included the following guidelines:
· Base building Performance Requirements, guidelines for the base building performance. 
These guidelines specified the proposed building in terms of planning, form, energy 
efficiency, solar control, thermal performance, acoustics, building systems and equipment, 
quality standards, image, access, structure, floor space, and finishes and fitments (refer 
Appendix E).
· Fit out Design Guidelines, guidelines for the fit out design and performance. These 
guidelines specified the internal environment of the proposed building and related this to the 
base building design (refer Appendix F). 
· Statement of Environmental Effects, the development application report. This report 
outlined the development proposal and related it to the Lithgow community and environment
(refer Appendix G).
· Development Application Design Report, a study of the building in terms of the town 
character, materials, orientation and building form (refer Appendix H).
· Building Sunshade Diagrams, a design study of the built form with respect to its 
orientation (refer Appendix I).
Commerce was chosen as the facilitator, the selected procurement agent that was considered as 
best able to implement new government policies and initiatives, and achieve the desired outcome.
The Lithgow GOB will be developed as a benchmark office development incorporating initiative and 
standards established by the NSW Government through the Office Accommodation Reform 
Program, the Energy Management Policy and Sustainable Development Guidelines (Design Brief).
The GOB project was driven by the above stated vision and guidelines, with the primary objective to 
establish a benchmark call centre development for the NSW Government in Lithgow. The clients’ 
brief required the development to achieve at a minimum a B+ rating as determined by the Property 
Council of Australia’s Classification and a 4 ½ star rating according to the Building Greenhouse 
Rating Scheme as endorsed by Sustainable Energy Development Authority (SEDA). A grade B+ 
office quality is ‘a landmark office building, which is a pace setter in establishing rents and includes 
ample natural light, good views/ outlooks, premium presentation and maintenance’. A SEDA 4 ½ 
star rated building demonstrates ‘excellent energy performance due to design and management 
practices with high efficiency systems and low greenhouse fuel use’.
90% of a building’s environmental impacts are determined by the design. 110
The majority of the strategic decisions were made at the start of this project; at the pre-design 
phase, and these were used to focus the project team’s effort, direct the project and enable the 
desired outcome. This approach also helped minimise any potential brief and project changes (for 
example, minimising changes in terms of quality and time), and later cost increases. The early 
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decisions taken were crucial in influencing and determining the project outcome. Figure 4.1
illustrates that the early decisions have a long-term effect with the cost of any change increasing as 
the project’s ability to change decreases through time.
The GOB’s initial project focus was based on applying industry best practice in design, project 
management and the business aspects. This focus remained unaltered during the entire 
procurement process. It was believed that such a focus was the crucial step that would enable this
development to achieve its new benchmark status and sustainability. Many of the other, more 
qualitative aspects, consequently such as the social and environmental aspects, were considered 
unimportant at the initial stages and consequently given little weight at this and later stages of the 
procurement process.
The few qualitative aspects considered were generally limited to addressing community concerns, 
such as to improve the amenity of the site and site access to building users (refer Appendix G 
Statement of Environment Effects – Access and Parking). As a direct response to these, the GOB 
Development was positioned near public transport, the design was culturally sensitive and it 
provided additional community facilities. All these considerations were incorporated at the project 
definition stage, during the pre-design phase.
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Figure 4.1; The cost of opportunity and its impact in the project life cycle.111
4.2.1.1 Best Practice and Adopted Policies
Commerce has continually adopted and implemented best practice initiatives by embracing more 
progressive and current government policies (for example, in terms of energy efficiency, 
construction safety, environmental impact, industry relations) and is now leading by example within 
the building industry in NSW. Commerce initially developed such initiatives by benchmarking with 
the world’s best and by striving for continual improvement. The adopted policies and project focus 
are described in the attached Design Reports (refer Appendices E, F, G, H and I).
  
111 Adapted from: Public Works Department NSW Library, 1993
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Such a stance within the industry helps achieve the best possible outcomes, which generally reflects 
the current applied understanding and knowledge. Application of such initiatives produces tangible 
business benefits which also help reduce business risks, liabilities and accidents; all producing 
better solutions rather than less bad ones. At the organisational level this ensures the longevity of 
the organisation with its business continuity.
These practice initiatives are predominantly focused on business and economic concerns rather 
than on enabling sustainable outcomes. The initiatives rarely tend to consider more qualitative 
aspects such as the social, environmental, technological, and lifecycle aspects which also define 
sustainability. Without considering these other aspects, the application of best practice initiatives is 
unlikely to achieve truly sustainable outcomes. 
4.2.1.2 The Procurement / Project Management Process
Project management enables the desired results to be achieved and ensures that a project’s CSF can 
be met. Project management is more than a process oriented profession: it can be used strategically 
to develop the initial project focus, guide the process, identify outcomes and achieve the desired 
result. Effective project managers can focus all participating parties and stakeholders (client groups, 
design consultants, contractors and suppliers) to ensure the integration of all the different aspects in 
the procurement process and achieve the desired outcome.
Project teams also need integrators; generalists who have sufficient information in a variety of topics to 
understand how to make connections between people their ideas and their solutions.112
Commerce has a long history of providing project management services and it has established 
many best practice tools and systems. These tools and systems are used to provide efficiencies in 
the project delivery and enable the effective management (in business terms) of all the project 
deliverables. Some of the best practice initiatives that were used included Commerce’s PMCofE 
proven project management methodology, sustainable design guidelines, and innovation in design, 
procurement and construction best practice. Some of the best practice tools used included 
Commerce’s PM Roadmap, Smartbuy™, C21 Collaborative Contracting and Best Practice Contractors 
initiatives.
The researcher, as the appointed project manager for the Lithgow GOB development project, led 
the project team towards defining and later achieving the desired outcomes. The project manager
was responsible for all aspects in the project delivery phases, from the initial project definition to the 
overall co-ordination of the design and construction management. This role included and involved 
managing all the key stakeholders and the flow of information, communication between the different 
parties, application of best practice processes and systems that ensured that the project 
deliverables received the right emphasis and were completed to the correct standard, on time and 
within budget (refer Figure 4.2).
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The GOB project manager actively managed the many competing time, economic and quality 
aspects as identified by the many and different stakeholders. A fast tracking and activity overlapping 
approach was adopted that best met the time requirements of the project whilst aiming to meet high 
quality and high value demands. This approach focused the team to find the best and most cost 
effective design and technological solutions (that time permitted) and resulted in making the building 
a new ‘benchmark sustainable development’.
The project was driven by the available information and Commerce’s best practice initiatives. At the 
time the project was procured, the project team considered that Commerce’s roadmap and practices 
were sufficient to achieve sustainability in the outcome.
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Figure 4.2; Project inputs, considerations and outcomes.
The AIPM PM Achievement Awards 2004 submission (Appendix C) outlines and highlights the best 
practice initiatives used in procuring the GOB development. These initiatives as outlined in terms of 
the project specific aspects, namely performance, scope, time, cost, resource, quality, human 
resources, communication, risk, procurement and integration management.
4.2.2 The Design Phase
The established guidelines from the pre-design phase were adopted during the design phase. 
These were used to drive the design process and enable the desired architecture in terms of 
functionality in design and efficiency in use. The adopted design philosophy and guidelines are 
outlined in the attached Appendices E (Base Building Performance Specification) and Appendix F 
(Sustainability Design Rationale and Fit-out Design Guidelines). These ensured that the building 
was designed with respect to the selected best practice initiatives. For ease of assessment, this 
phase is presented in terms of the established sustainability definition and its many aspects 
(business, social, environmental, life-cycle, technological, economic aspects), and the outcomes 
these created.
4.2.2.1 The Business Aspects
The primary objective of this development was to establish a new benchmark call centre 
development for the NSW Government in Lithgow and meeting this objective would ensure that the 
occupants and building would meet their business requirements. However, it takes more than mere 
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investment and a design ability to make an office fit out succeed as a call centre. The call centre 
configuration must adopt good judgment in the selection of individual fit-out elements and make a 
significant difference in the results achieved.113
Union demands better conditions for all centre staff. Call centre operators have been monitored 
extensively, including how long they spend on the toilet and everything they do is under a 
microscope so we’re looking at improving the issues of monitoring and the pressure on people and 
the unreasonable targets.114
Best practice was applied to ensure a new benchmark standard in call centre design and office 
building developments for the NSW Government was achieved. This resulted with an innovative, 
cheerful, productive space that encouraged team interaction, was adaptable to churn and ‘hot 
desking’ practices and which allowed the office to operate 24/7 (24 hour, 7 day a week). Innovation 
allowed efficiency gains in the workspace ratios, which were below 12 sqm per employee, 
outperforming the Government targets (15 sqm/person) whilst maintaining a spacious layout with 
innovative group breakout spaces. When completed the fit-out was regarded a success as it 
recognised that occupants’ wellbeing is crucial to the organisation’s viability and was able to benefit 
the organisation financially by achieving increases in productivity in the workplace. Figure 4.6 shows 
the final floor layout plan adopted for level 2.
Figure 4.3; Level 2 SDRO floor layout plan
4.2.2.2 The Social Aspects
Socially (and politically), the GOB development was seen as a necessary addition to the Lithgow 
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urban fabric that would help revitalize the community and surrounding towns. The site context 
(cultural environment) and site usage were considered important and were reflected in the built 
outcome (refer to the town character study in the Development Application Design Report, Appendix 
H). The site selection process was greatly influenced by the proximity to public transport and the 
different modes of available transport that were most likely to be used by building users. This 
requirement was emphasised in the design guidelines for the base building performance (refer 
Appendix E, Sections 7 and 8). The building site was purposefully chosen close to dependable and 
frequent public transportation (train and bus system), which provided building users with a choice 
and ultimately helped reduce the overall amount of personal travel and the associated fuel use and 
air emissions (refer Appendix G, Section 6)
Sustainable buildings must relate to the concept of locality, community and place; without a cultural 
awareness, any attempt to create a more sustainable environment is likely to falter as ….. fails to 
recognise very deeply structured personal responses to particular places that will tend to override 
shallow environmentalism.115
The Lithgow GOB considered the locality, community and place as important aspects of the overall 
development. These enabled the redevelopment work to extent past the boundaries of the site and 
include the upgrading of the surrounding pedestrian paths, road systems and the electrical 
distribution network. These were all negotiated into the scope of the GOB development with the 
consent authority in order to increase the public amenity to the immediate area. The final outcome 
provided an enhanced built environment that surrounded the new development. This now benefits 
the building users and the surrounding community.
Intra-generational equity is one of the more explicit goals central to ecologically sustainable 
developments and is actively endorsed and incorporated into policies and programs by all NSW 
government departments (local, state and commonwealth). Equity involves paying equal regard to 
the needs of minorities as to the mainstream community and is widely considered an indicator of 
cultural maturity. 
4.2.2.3 The Environmental Aspects
The GOB design was a direct response to its environment and Lithgow’s cool climate. The built form 
was aligned and designed with respect to its orientation, passive solar energy use and access to 
sunlight (refer Appendix I – Design Study Building Sunshade Diagrams), and was sited to reduce its 
heating and cooling requirements. Efficiencies in use were enabled by adopting the ABGR SEDA 
criteria and ESD principles as outlined in the ‘Ecological Sustainable Office Fit out Guidelines’.116
The aim was to reduce the overall site impact of the building on the environment by creating 
efficiencies in the use of resources and by integrating the development into existing infrastructures 
(for example, maximising the use of existing transport networks -  refer Appendices E, F and G). 
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On completion, the Lithgow GOB building achieved energy efficiency and thermal comfort by 
minimising energy consumption with efficient heating, cooling, lighting and by effectively controlling
solar heat gains (refer Appendix F - Base building Performance Requirements, Appendix E Section 
17 titled Building Form and Energy Efficiency and Fit out Design Guidelines). Other efficiencies were 
gained by the use of high quality water fixtures and low flow, outdoor planting strategies of low 
maintenance. The other measures adopted resulted with interior that were regarded as health, 
durability, flexible and environmental friendly (that is, having low VOC paints, ceramic tiles, no vinyl), 
where possible materials were selected to minimise the development’s overall impact on the 
environment.
4.2.2.4 The Life Cycle Aspects
The design approach considered many of the life cycle aspects involved in procuring and operating 
the new development. The aim was to create flexibility for future adaptive re-use in the spaces 
created and use materials, components and furniture that could be easily recycled. Figure 4.5 
provides one example of an eco-friendly ESD, fully recyclable product (office chair) that was 
selected for the Lithgow GOB project.
Figure 4.4; ESD office chair example
The FS-Line demonstrates designs for longevity of product. This ESD office chair chosen for the Lithgow 
GOB interior is composed of materials such as polypropylene, die-cast aluminum and steel with the seat 
shell being in through-dyed colouring pigment free of heavy metals and the seat upholstery in CFC-free 
molded polyurethane. According to today’s knowledge this office chair can be termed harmless to health 
and ecologically friendly because of the almost complete absence of composites, its easy demountability 
and the recyclability of individual components. 
4.2.2.5 The Technological Aspects 
The design approach embraced technology in terms of engineering systems that had the potential to 
enable efficiencies and sustainability. The eventual outcome was that the engineering design and 
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hence applied technology was a direct response to the adopted government design initiatives such 
energy efficiency, greenhouse emissions, water conservation and waste management performance; 
aiming to achieve maximum efficiency in terms of energy consumption, running costs and
maintenance. 
4.2.2.6 The Economic Aspects 
Best practice in project management, procurement management and financial accounting ensured 
that the building budget was effectively managed and did not exceed the available funds. This 
approach produced an affordable and efficient building.
4.2.3 The Construction Phase
Prior to the construction phase, the GOB project team investigated the capacity and capability of the 
local industry and the available resources that could facilitate the construction process and achieve 
the desired outcome. A number of local construction contractors were assessed. These 
assessments identified the available technology, available trades, and available local industry and 
practices, were considered necessary to facilitate the procurement of the GOB development. All 
these were initially identified at the pre-design and the design phases. The eventual outcome was 
that the local industry did not have the capacity or capability and could only play a minimal role in 
the procurement of the GOB development.
At the construction phase, the majority of the decisions had already being made. The start of this 
phase signified the start of the ‘action phase’, where actions were taken that resulted from the many 
previous decisions made. The CSF identified at the pre-design phase required a fast tracked 
construction process that would shorten the construction time by paralleling many different phases 
and activities. A traditional construction process would have delayed the project unnecessarily and 
therefore was not considered further. The fast track process allowed the progression of the design 
of the base building and its documentation to occur during the early site works (for example, site 
establishment and services infrastructure works). Furthermore, once the base building construction 
works were sufficiently progressed, the fit out and commissioning works were initiated and managed 
in parallel (further information is available in the AIPM submission – Attachment C). Overall a 
flexible yet integrated approach was adopted during the construction phase that linked the many 
aspects. This helped achieve the required completion date with a cost effective construction 
process. 
The base building layout and its fit out design was based on adaptability and flexibility for future 
reuse and re-configuration. The constructed internal works used demountable partitions 
manufactured from eco-friendly processes, which minimised waste and disposal costs and helped 
ensure the required internal and operational flexibility. This internal flexibility extended to all 
services, equipment and components. Initiatives such as the separation of services from the 
buildings structure were adopted to enable quick and easy future retrofits, renewals or replacements 
with the added benefit of reducing the management and down time of these changes.
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The application of best PM practices during the construction phase helped avoid cost escalations by 
preventing rework and by reducing the procurement periods for equipment and materials. The 
procurement management tools adopted, such as the pre-selected ‘Best Practice Contractors’ 
initiative with the C21 collaborative contracting process, facilitated the management of the project time 
and ensured that the desired quality outcomes were maintained throughout the procurement 
phases. 
4.2.3.1 Document and Construct Process
Commerce prepared the initial schematic design with their guiding requirements. A ‘Document and 
Construct’ (D&C) procurement process was chosen to construct the GOB base building component 
development as this initiative allowed the documentation requirements to be transferred to the 
successful contractor. The works were tendered using Commerce’s C21 collaborative contracting 
conditions through a pre-selective tender process. Selected contracting firms were invited to 
compete in this process with the final selection based on achieving the best value for money. The 
selected contractor was accredited as a best practice construction firm (Richard Crookes 
Constructions Pty Ltd). 
In contrast the fit out works were procured traditionally, where the design and documentation was 
completed by Commerce and the construction contract was ‘construct only’. As part of the D&C 
contract C21 was also used as the contract conditions and a similar pre-selection process was used 
to select the fit out contractor (ISIS Pty Ltd). 
The contractor pre-registration and procurement process is commonly used for all medium sized to 
large sized projects procured by Commerce. This process is used to shift the majority of the design 
and documentation responsibility from the client group to the contractor whilst enabling innovation 
and best practice solutions. This has the effect of encouraging contractors to apply their relevant, 
yet superior industry knowledge to the design and construction process. 
Throughout each process and phase of the GOB project, the requirement to achieve the 4½ star 
SEDA rating remained firm, together with the requirement to advance best practice in the design, 
construction and the operational aspects of this development. The final product comprises a myriad 
of parts that all worked together to heat, cool, power and water the building yet minimises its overall 
environmental impact.
The overlapping of the two major contracts on the same site (base builder with fit out contractor) caused 
some friction between these two parties. It initially blurred the responsibility for the works, such as the 
defects rectification works and clean up costs. This was managed by adopting a partnering strategy 
between the project team and the two contractors, which helped enhance the working relationships by 
committing to best practice and by creating an environment where trust and teamwork prevented 
disputes from escalating. This was enabled by the adopted C21 contract conditions, which fostered co-
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operation and facilitated the timely completion of the project. This strategy was crucial in helping 
achieve the desired outcomes both in project terms and in business terms. 
Special contract conditions were also used to ensure that the right outcomes were achieved. These 
included risk allocation strategies and nominated suppliers clauses that reflected the unique nature 
of the project. The specified works used the Government Alliance supply contracts117 which helped 
procure the works quickly, enabling long-lead-time items to be sourced at competitive rates. These 
alliances with major suppliers enabled commodities with long lead times (such as workstations and 
office equipment) and the high cost commodities to be procured in large quantities at a reduced 
cost. The issues of long manufacturing lead-times and the Christmas 2003/2004 industry shut down 
were successfully managed with thorough prior planning, negotiations, a continual communications 
process and the motivating challenge to complete the works without defects. 
The most dominant and effective best practice initiatives implemented during the construction phase 
included the C21 collaborative contracting (which also required a defect free completion) 
construction safety, environmental management protection systems and industrial relations 
initiatives as outlined below.
4.2.3.2 C21 Collaborative Contracting
Commerce’s C21 collaborative contracting conditions required all parties to the contract to do all
they reasonably can to co-operate in all matters relating to the contract, whilst retaining their rights 
and responsibilities under the contract. The use of C21 cooperative contracting aimed to improve 
the contractual relationships and helped minimise all potential conflicts. The C21 contract includes 
an early warning clause that requires each party to do all they reasonably can to promptly inform the 
other party of anything of which it has become aware and is likely to affect the works. This enables 
parties to investigate how to avoid or minimise any adverse affects before these escalate into a 
major problem or dispute. The key objective of C21 was to remove as far as possible the adversarial 
climate within the building and construction projects, and provide the contracting parties with a 
contractual framework that encourages them to work cooperatively in the delivery of the required 
product within the specified time, cost and quality goals. One feature of the C21 contract that 
ensured on time quality outcomes was the requirement for a defect free completion.
The C21 greatly influenced the GOB development outcome by allowing all parties from the building 
owners, the PM team, designers, contractors, to the authority representatives to work in concert 
towards a common goal and the desired outcome. Furthermore, it facilitated the fast construction 
required by providing a quick method of resolving disputes, reducing the need and time to resolve 
any unexpected contractual issues. 
  
117Government supply contracts are long term strategic supply chain alliances incorporating continuous improvement targets 
to reduce costs and enhance quality.
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Figure 4.5; C21 and GC21 web-page entry screens
C21 Edition 1 was released in November 1996 when it was initially trialled on five buildings and civil 
engineering projects valued from $0.7 million to $9.2 million. Further development work ensued, 
based on these trials and industry feedback, leading to the release of the C21 Edition 2 in May 1999 
(which was used to procure the GOB project). In mid 2003, C21 was updated to GC21, which 
incorporated further feedback received from users, clients and industry representatives. This was a 
result of the continuous improvement towards creating cooperative, communication oriented, 
innovative and client-focused contracts. Images of the entry screens to the C21 and GC21 web-
based document are shown at figure 4.7.
4.2.3.3 Construction Safety
In keeping with industry best practice, Commerce has actively adopted the Construction Safety 
Improvement Program (Feb 2003) initiatives and has embedded these requirements into all of 
Commerce's operations and contracts. This program is based on research from interstate and 
international management practices, and from trends in construction safety. It combines both 
Construction Safety Management and Knowledge Management principles with the operation of a 
Construction Safety Network. The PMG business unit has embraced this as a best practice 
approach to construction safety and has incorporated it into the PM Roadmap as a necessary step 
that has to be implemented in all Commerce’s projects. 
The adopted safety reference documents include links to NSW WorkCover website, Departmental 
Occupational Health & Safety intranet site and the Project Support Centre Construction Safety 
Alerts, which are continually updated. Commerce is accredited by the NSW Government's 
Construction Policy Steering Committee as complying with the NSW Government's Occupational 
Health and Safety and Rehabilitation Management System Guidelines and is actively accrediting 
other external organisations which comply with these guidelines.
4.2.3.4 Environment Management Systems
Commerce has adopted and developed an ‘Environmental Management System’ (EMS) which 
makes the commitment to achieve best practice environmental management in all its business 
transactions. Commerce has recently been accredited by the NSW Government's Construction 
Policy Steering Committee as complying with the NSW Government's Environmental Management 
System Guidelines and has been an active member in the statewide implementation.
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The EMS guidelines outline the roles and responsibilities that relate to the type and scale of the 
project undertaken. These guidelines encourage environmental care by transferring the 
responsibility and site management to the contractor, such as site contamination testing, clean up, 
waste and recycle management and other environmental protection initiatives. The key to the 
successful implementation of the EMS within Commerce is staff development in environmental 
management matters conducted by the Regional and Branch Environmental Representatives. 
Commerce has integrated these guidelines into its Roadmap as a requirement for each project 
undertaken. Furthermore, these are continuously being reviewed and updated to reflect the 
changing environmental management standards required across the industry. All organisations that 
do business with Commerce are required to adopt the EMS guidelines; these are continually 
monitored and assessed for compliance.
4.2.3.5 Industrial Relations
Commerce is committed to complying with the NSW Government's Code of Practice for the 
Construction Industry (July 1996). These guidelines ensure the highest standards of industrial 
relations (IR) management are implemented into all construction projects. The main objective is to 
make industrial relations management part of the culture of doing business and to help improve 
industrial relations within the construction industry.
Commerce’s Project Support Centre (PSC) works with all its project managers and clients ensure 
that industrial relations’ risks and requirements are identified, assessed and addressed for all 
projects. The PSC also works closely with contractors, Labor Council, employer organisations and 
unions to ensure effective industrial relations management and compliance with industrial relations, 
workers compensation and other related employment legislation. Contractors are required to 
establish and implement appropriate industrial relations strategies, plans and effective control 
measures to manage their IR risks appropriately, whilst Commerce ensures their compliance.
4.2.4 The Building Operations Phase
The GOB built outcome was realised through the integration of best practice into each and every 
procurement phase of the development process, the pre-design, design, construction and 
operational phases. At the completion of the construction phase, the project team was disbanded 
and the building was handed to a private building asset management firm which now manages all 
the GOB development’s post occupancy aspects. Several post occupancy reports and audits were 
completed, although these were not made available to the researcher, as they were regarded as 
private and confidential. The numbers of post occupancy studies conducted are business decisions 
taken by the building managers and owners and are generally seen as a reflection of their 
commitment to a continual improvement culture.
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At the completion of the development, all building occupants were taken through a ‘building use 
training session’ by the project team where all the innovative features of the GOB were detailed and 
demonstrated. The building users were then encouraged to participate in the effective functioning of 
the building. At that stage, the project team formally handed over the building and all its operational 
manuals and procedures to the building owner representatives and occupants, which included the 
following:
§ Preventative and recurrent maintenance requirements and proactive building management 
initiatives, 
§ Operational manuals complete with energy efficiency management, building management 
systems outlines and their instructions, and
§ As constructed drawings, listing the building’s inbuilt flexibility and adaptability features.
Internal management practices such as waste management that encouraged recycling were
established by the users to augment the sustainability principles applied. 
4.2.4.1 Building Management Systems
The GOB Development was based on ‘smart building’ technology. This building contains high use of 
electronic microprocessors based control systems. These link and oversee the operations of a wide 
range of services within the building; these include lighting, heating, ventilation, air conditioning 
(HVAC), power, vertical transportation, fire, life safety, security and sophisticated telecommunication 
systems for voice, data and video-transmission. 
These systems were fully and successfully integrated and were estimated to reduce the GOB’s 
energy usage between 20-50%. These are seen as critical to the buildings’ operational success.
4.2.4.2 Post Occupancy Evaluation 
The act of providing built environments must be seen as a long-term and a relationship building 
activity. It starts with the gathering of information to drive the design process that must meet the 
business and human needs of the client and users, and should conclude by ensuring the information 
gathered was correctly applied. Information gathered at the post construction phase has the 
potential to influence and possibly improve the proposed business processes. Such information can
gauge how people interact, their effectiveness, sick days taken and possibly help determine staff 
recruitment requirements and retention rates. The better designs have the potential to produce 
unexpected benefits such as enabling business improvements and ensure higher staff satisfaction. 
Post occupancy studies provide the means to assess the built environment in use and provide a 
way of measuring the building’s performance, determining its suitability and whether it could be 
further improved to provide better value and improved performance. Results can provide lessons for 
all, from the client to the designers, ultimately improving their long-term relationships and providing a 
continuous improvement mechanism to facilitate future change. 
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An operational review process should be extended to periodically assess the ever-changing internal 
and environmental conditions that include social, economic, ecological, technological and business 
aspects. Post occupancy evaluation studies can provide a valuable insight and reveal what has 
been done well and what could be improved, allowing for a continual collaborative improvement 
process, helping prevent future errors whilst helping to replicate and enhance the more successful 
features. Results can highlight the importance of continually monitoring the fit between the built 
environment and the evolving user needs, providing a view into how the built elements can either 
support or frustrate the building use.
Generally, the GOB development’s adopted pre-design principles and guiding philosophy were 
reflected in the built outcome. The GOB development was generally regarded as a best practice, 
new benchmark development that was regarded as a socially responsible, environmentally and 
economically sustainable development, developed from best practice government policies. The 
building owner, the tenants and the community have benefited from this new, high quality, landmark 
development that features state-of-the art environmental design and energy management systems.
4.2.4.3 User Post Occupancy Evaluation
User post occupancy evaluation studies were conducted; however results were not made available 
to the researcher due to their sensitive nature. Best practice dictates that post occupancy 
evaluations of the building’s use and performance should be conducted prior to the building’s 
opening and after 12 to 18 months from the ‘move in’ date. Such evaluations can help identify and 
address any initial and potential problem areas including the evolving business requirements, 
technological changes and building performance and allows their adjustment in order to maximise 
the possible benefits from the asset created. 
The different types of post occupancy studies conducted included:
§ Prior to the opening the building, termed as a ‘soft opening’, an evaluation study was conducted 
to document the users first impressions, test the building’s functionality, trial daily operations 
plans, gather feedback, identify any important changes and fine tuning requirements prior to its 
official opening and operational phases,
§ Post occupation, one post occupancy assessment was conducted after the users had sufficient 
time to form informed views on the quality of the environment provided. This post occupancy 
evaluation study was to confirm the design assumptions, identify the successful aspects and 
improvement possibilities and provide accountability for the facility briefing and design 
outcomes. It can also be used to demonstrate that the host organisation respects the user’s 
opinions and helps staff to recognise and adapt to the strengths and limitations of facilities. 
Results gained from such studies could be used to both guide built form modifications and improve 
the overall outcome created. However, as the results from such studies were not available therefore,
no comment can be made on these. 
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Occupant well being is an important factor as it influences the viability of the facility and the 
productivity levels of the organisation. Similarly, it is important to assess the annual expenditures 
related to the salaries (business costs) and health of employees, as these can far exceed the annual 
operation costs. The benefits (in terms of business, social and economic improvements) that can be 
derived from such information can be substantial.118
4.2.4.4 Energy Post Occupancy Performance Assessment
The GOB development’s 2004 energy post occupancy performance assessment report (which was 
made available to the researcher) indicated the building met the set criteria. This study evaluated 
the built outcome in terms of energy consumption during the between 7 August 2004 to 22 August 
2004. It evaluated the building’s electrical reticulation system and loading, main electrical loads, 
office lighting, boiler operation and main switchboard circuit breaker ratings (refer Appendix B), and 
made the following observation: The building at Lithgow is new and modern in its construction. It is 
expected to consume minimal quantities of energy in its operation and achieve a high 4.5 stars 
Australian Building Greenhouse Rating (ABGR). Initial non-accredited calculations indicate the 
building is just achieving a 5 star rating without natural gas and Green Power consumption, based 
on 65 hours per week occupancy.119
The energy consumption performance of the GOB development was assessed against available 
benchmark information sourced from the Property Council of Australia. In 1996, Property Council of 
Australia (formerly BOMA) surveyed the energy used in high-rise commercial buildings throughout 
Sydney where a target Energy Budget Level (Consumption Index or performance indicator) was 
established for a best practice building in Sydney of 575 MJ/sqm/a for tenant and central services, 
based on 2,500 hours operation per annum. Average performance indicators for office buildings, are 
17,830 MJ/person/a or 866 MJ/sqm/a (data taken from the NSW Government Energy Management 
Policy (GEMP), Energy Use in Government Operations 2001-2002). This energy performance 
information allows comparison and benchmarking with other similar buildings, such as the GOB 
development.
These performance indicators show that the Lithgow Government Office Block building at Lithgow 
(approximately 705 MJ/sqm/a) is relatively energy efficient when compared to other government 
office blocks but above the target set by the Property Council of Australia. It is expected that the 
Lithgow Government Office Block building would have an energy performance indicator higher (due 
to lower ambient temperatures), but in the same order, to the Henry Dean Building (657 MJ/sqm/a) 
in Sydney.120
List in Table 4.1 are energy performance data in MJ/m2/a for combined tenant and central services 
for various government owned office buildings throughout Sydney for the period 2003/04. Data from 
  
118 Poor indoor air costs the Australian economy about $12M annually (Climo, 2006)
119 Craddock, 2004
120 Craddock, 2004
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the energy audit reports of similar commercial buildings such as the Henry Deane Building were
used to provide an energy consumption comparison. The benchmarking of such results provides 
possible future improvement strategies (that is, for future refurbishment and energy performance 
improvements). 
Table 4.1 Benchmark electricity use assessment 121
Government Office Building Energy PerformanceIndicator
MJ/m2/a
Henry Deane Building 657
Education Building 1,046
Bligh House 1,061
McKell Building 1,124
Goodsell Building 1,272
Lithgow GOB 705
The Lithgow GOB exceeds the ‘good practice’ office building example provided for type 3 Office 
Building developments (refer tables 3.5 and 3.6, Section 3.2.1, titled Good and Best Practice). This 
is entirely possible considering the many recent efficiency gains and improvements in technology.  
The results from table 4.1 indicate that the Lithgow GOB is on par with the performance of Sydney’s 
Henry Dean Building (a benchmark office building). However, these results must be reconfirmed in 
order to comply with best practice, and as a result, further testing is proposed to be conducted 
throughout the Lithgow building’s life. A comprehensive level 3 energy audit in accordance with 
AS/NZS 3598:2000 was planned after one year of operation (although reports were not made 
available to the researcher). A further ABGR assessment is also proposed after 12 months of billing 
data is available to confirm the initial assessments. Such audits relate to the stated requirements
(and rating system adopted) of the building and include whole building energy, performance 
assessment and measurements. 
4.3 Interview Summary Analysis
Three key stakeholder interviews were conducted. These included an interview with the Design 
Engineer (Eric Yeo), the Building Owner Representative (Graham Fry) and Lithgow City Council 
Town Planner (Ian Rufus); refer to Appendix A for interview transcripts. These interviews provide the 
means to compare and assess the links and differences between practice (best practice initiatives), 
theory (the sustainability definition) and reality (whether sustainability was achieved by the GOB 
Development). These interviews also provide an insight into the participants’ personal knowledge 
base complete with their prejudices. Table 4.2 summaries these interviews and provides a response 
assessments. 
  
121 Craddock, 2004
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Table 4.2 Summary of interview responses
Interviewee Question and Summary of Response Response assessment
Eric Yeo
ESD Engineer
1. Outline: Eric’s role was to ensure the 
effective integration of the sustainability 
aspects with the architecture and 
engineering design
The design focus was on achieving 
efficiency in energy use
2. Driving philosophy, the effective use of 
conventional technologies and meeting 
the government sustainability objectives
The focus was on utilising existing 
methodology that included the use of 
non-renewable resources rather than 
tapping into renewable sources (passive 
ventilation and solar energy)
The integration of the design process 
included a collaborative effort, balancing 
the environmental, economic and social 
aspects
The design focus was primarily based 
on managing the economic aspects, 
which drove the process. There was a 
limited focus and emphasis placed on 
the more qualitative aspects such as the 
social and environmental aspects
3. Design philosophy; the design was 
based on both energy and water 
efficiency in use
The design focus was limited to only 
achieving efficiency in energy and water 
use
4. Design sustainability, the focus was on 
the functional, cost effective, comfort 
and the quality of the indoor 
environment
The design focus was based on the 
financial and operational aspects rather 
than the qualitative social and 
environmental aspects.
5. Project shortcomings included the lack 
of funds available during the project, 
and the limited capability and capacity 
of regional contractors
The design focus was based on the 
more economic and commercial aspects 
with little emphasis placed on the more 
qualitative social and environmental 
aspects
6 & 10. Lessons learnt included: the budget 
and design focus aiming to meet the 
client’s needs and not adopting ‘radical 
departures’ from normal expectations. 
This response highlighted the high 
importance placed on traditional building 
industry practices and the maintenance 
of status quo
A suggestion was included that post 
occupancy evaluation studies could 
provide other lessons to be learnt
Post occupancy is vital in helping 
determine the effectiveness of the built 
outcomes provided
7. Innovation adopted included the 
integration of consultant services and 
computer sunshading simulations
The design focus was on achieving 
efficiency in energy use
8. A new benchmark building outcome was 
produced
The new benchmark was based on 
efficiency in energy use
9. Integration into existing infrastructure 
followed conventional methods
Any integration applied to the existing 
infrastructure was both minimal and 
superficial 
11. Industry capability; Integration into the 
existing infrastructure was limited 
capacity due to complexity of the design
Sustainability and energy efficiency in 
design is an emerging field, which has 
not yet being embraced by the building 
industry.
12. Procurement process; Maintenance of 
management focus was regarded 
important
Having an ESD focus was considered 
and is a vital aspect in influencing the 
eventual outcome.
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Interviewee Question and Summary of Response Response assessment
Graham Fry
Building Owner 
Representative
1. Role: Graham’s role included the 
responsibility for the budget and 
completion date
The business aspects drove the process 
and largely determined the outcome
2. The adopted philosophy included 
energy efficiency, aesthetics, and low 
maintenance considerations
The project focus was on achieving 
efficiency rather than effectiveness in 
outcome
3. The client’s adopted sustainability 
definition included waste management, 
recycling materials, and energy 
efficiency
There is a limited and narrow view of 
sustainability
4. Government policies focus on energy 
efficiency 
Government policy focus was on 
achieving efficiency rather than 
effectiveness in outcome. Government 
policies greatly influenced the outcomes 
produced.
5. Lesson learnt; greater efficiency is 
possible 
The project focus was based on 
achieving efficiency rather than 
effectiveness in outcome
6. Project outcomes had little impact on 
the market but enabled the reduction of 
maintenance and energy costs 
The project focus was on achieving 
efficiency rather than effectiveness in 
outcome
7. Other project drivers included 
aesthetics, political drivers, safety and 
building structure issuers
A limited focus was adopted based on 
addressing the more commercial and 
business aspects
Ian Rufus
Town Planner
1. Role: Ian’s role included representing 
the town planning authority and 
development manager
A high emphasis was based on 
continuing regional development and 
maintaining the status quo
2. Social benefits produced included 
employment and aesthetics
The focus was based on achieving 
growth in the region
3. Development location is connected to 
the CBD with pedestrian access and 
connecting to the public transport 
system
The pedestrian and transport aspects 
were regarded important
4. Community attitude was positive, with 
few issues raised
Although a positive attitude was 
perceived, there was no social impact 
study completed. All conclusions were 
subjective
5. Sustainability and energy efficiency 
depended on the legislation available
Government legislation greatly 
influences the outcomes produced
6. Development outcome enabled the 
residential expansion and associated 
increases in property valuations, 
opportunities, higher retail turnover and 
infrastructure upgrades
Increased growth in the residential and 
commercial were regarded important 
with the continual sectors urban 
expansion
4.3.1 Interview Response Findings
The three interviews highlight the success of the project and related sustainability to the government 
definition for it and the available guidelines in place to achieve it. Inevitably, the outcome created is 
a product of the practices and guidelines adopted, but also is a product of the stakeholders’ 
knowledge, prejudices, and capabilities. The response assessment confirms this latter assumption 
and reveals the following:
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§ The three interviews confirmed that the design principles adopted were considered as the 
industries’ best practice and were believed to achieve a sustainable outcome. There was a 
belief that eco-efficiency provided the means of achieving sustainability and improving the 
viability of the outcome. There was limited understanding of the more qualitative aspects (social, 
environmental or building life cycle). This and other views held by the interviewees revealed a 
bias towards eco-efficient solutions. 
§ There was a tendency to maintain the status quo and continue with a ‘business as usual’
approach as there is general resistance to change. There was a general consensus that 
continued growth and the development of the environment is critical in creating social well-being 
and maintaining the viability of the urban environment and local economy. It appears that 
building industry practitioners are blinkered with a focus on unconditional continued growth and 
urban expansion.
§ The GOB development was seen as a new benchmark outcome that helped raise the 
awareness of energy efficiency rather than sustainability in the built environment. The GOB 
development was ‘placed’ into an urban context rather than integrated into the Lithgow social 
and built environments, and
§ The adopted government legislation and policies greatly influenced the outcome produced.
The interview responses revealed that there is limited industry know-how as to how to define and 
achieve sustainability within the built environment. There is, however, a consensus that 
sustainability can be achieved with improved efficiency within the built environment. There is also a 
general pre-occupation with commercial and financial aspects, which generally overrides all others, 
including the equally important social and environmental obligations and considerations.
Key Recommendation #1: 
Building practitioners should be progressively retrained throughout their careers with best practice 
initiatives that are supported with a proven theoretical basis. This would avoid wrong perceptions 
and consequently would influence the type of decisions made and thereby the outcomes achieved.
4.4 The GOB Assessment 
The proposed GOB assessment will test Proposition #2 by defining whether sustainability was 
achieved by the GOB development. In accordance with Proposition #1, the outcome created is a 
reflection of the project brief, the practices, policies adopted and the efforts of all the participants 
during all project phases. As the GOB Development was procured from best practice, it should 
follow from Proposition #2 that industry best practice does not necessarily achieve sustainable 
development.
Whereas, each procurement phases has contributed to the outcome, only the resulting outcome can 
be evaluated whether it is sustainable. The GOB assessment was subjectively assessed by the 
researcher against the theoretical framework established (refer Section 3.3.1, titled Sustainability –
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The Theoretical Basis), namely the business, social, environmental, life-cycle, technological, 
economic aspects.
4.4.1 The Business Aspects
It is evident that designers including Architects are rarely allowed to fully define built outcomes. 
Architects work within a system and an industry that influences many of their decisions and the type 
of outcomes produce. This industry has many seemingly more important concerns than enabling 
sustainability. These concerns include the business needs, financial considerations and meeting the 
minimum compliance requirements as regulated. This industry has also best practice initiatives 
based on exceeding a reference benchmark standard and minimum acceptable industry standards. 
It was a business decision to adopt best practice initiatives such as the ABGR and office standard 
guidelines. These enabled the GOB outcome to exceed good practice, achieve a rating of 5-star 
(refer Appendix B Introduction) and be declared a new benchmark office building.
The business aspect as defined in the sustainability definition is possibly the most influential, as it 
defined how all other aspects are considered and used to create the desired outcome. The 
appropriateness of the outcome created depends on whether all decisions made and actions taken 
were morally grounded, socially responsible and able to appropriately address all other aspects.
The adopted business aspects focused the GOB procurement process at achieving efficiencies and 
applying guidelines, and not considering the potential social or environmental consequences that 
may result from the decisions made. For instance, environmental consequences were not 
considered when materials were selected. No thought was given to the extraction and 
manufacturing processes, embodied energy and associated CO2 emissions of the material selected. 
One particular design selection was for a feature external ‘stoneware’ façade cladding (Kera Twin 
43510/403 Red) that was only available from Germany. By not considering the embodied energy of 
the material, it was then also acceptable to reorder this material when a miss order occurred. During 
the construction phase, after the receipt of the product, it was noticed that the contractor had 
incorrectly ordered the product (stating 402 rather than 403). A re-order was required. The double 
transportation requirement from Germany greatly increased the embodied energy and associated 
CO2 emissions from this product, but had no affect on the ABGR results.
The GOB business aspects are rated as marginal.
4.4.2 The Social Aspects 
The Lithgow GOB development was mindful of the effect of the proposed development on the small 
township of Lithgow. Consideration was given to the initial site selection in relation to its proximity to 
other business, the marketplace, staff housing and availability, car parking and public transport. 
However, it was the high cost of land in Sydney CBD with its high levels of congestion and the 
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general over-crowding state of existing urban transport networks that made it viable to decentralise 
to regional areas, into the Lithgow community. 
Such decisions were used to determine, in part, the viability of the overall development, whilst also 
taking into account the interests of the community. The Lithgow GOB site was selected for its 
proximity to goods, services and amenities, its proximity to the existing public transport and in a 
location where the greatest returns were possible away from the Sydney city centre. This selected 
site was also a ‘brownfield site’,122 a previously discarded urban contaminated site, which was 
remediated with a sensitive culturally appropriate built outcome that was integrated into the 
surrounding urban fabric.
The adopted ABGR and procurement guidelines did not give much relevance to the embodied 
energy aspect. These are considered virtually insignificant when compared to the energy used 
throughout a building’s life, considering that the cooling and heating of buildings is considered the 
largest energy sink and a major contributor to CO2 emissions. However, from the social point of 
view, an emphasis on the increased use of low embodied energy material and processes can 
enable local innovative solutions and possibly encourage new local industries with added 
employment opportunities, not realised when materials are sourced from overseas.
The GOB development provided the means to create equity in the regional towns by transferring 
and creating employment opportunities. The employment opportunities created by this development 
ranged from non-skilled to skilled employment during the construction stage and during the 
building’s operation and use. $1.735M regional contracts were awarded with 48 construction 
regional jobs (from the $13M spend on the project or 15% of the total) and 204 permanent positions 
created, most of which were direct transfers from Sydney (refer Table 2.2, Section 2.5, titled The 
Lithgow GOB Development Description and History). 
The GOB social aspects are rated as marginal.
4.4.3 The Environmental Aspects
Energy efficiency in buildings is not the complete answer. Unfortunately, efficient buildings like the 
GOB development are still reliant on non renewable and polluting resources. Furthermore, achieving 
energy efficiency often leads to hotter, draft free buildings and ‘sick’ buildings by the effect of 
concentrations of toxic smell from inappropriately manufactured building materials rather than just 
reducing energy usage. There is little doubt that the more highly sealed and energy efficient a 
building becomes, the greater is the exposure to a cocktail of toxic chemicals from contaminants
(building materials) and bio-contamination sources (AC systems with microbial and fungal 
contamination), even if singly, the levels of emission from materials are quite low.123 Apart from the 
effect of building materials and products on our health, they also have a wider environmental impact. 
  
122Brownfield site are defined as previously developed or contaminated sites that require remediation prior to development.
123 Woolley, 2000
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For instance, if a material pollutes the inside of a building, it is also likely to be polluting the wider 
environment. It is uncertain if this is applicable to the GOB development, but it highlights some 
fundamental concerns. Only further comprehensive and rigorous research can determine whether 
any of the products or materials used can adversely affect human health.
Enabling sustainability within the built environment requires substantially more than gaining 
efficiencies. A focus on gaining efficiencies can only be regarded as treating symptoms and thereby 
failing to prevent many of the associated destructive effects of existing policies, practices and 
systems in place. At the very least, built outcomes must ensure:
§ No harm is caused to the environment. The built environment, including how it influences 
human actions, practices, lifestyles and anything else should be designed and structured not to 
cause ecological damage.
§ The systems created should mirror the way ecosystems function. The GOB building is a 
traditional designed building, reliant on a predominantly linear metabolism. The building 
operates by consuming natural resources and products and transforming these into waste and 
pollution. To enable sustainability requires such processes be transformed into circular type of 
metabolism where every output discharged has the potential to become an input for reuse. This 
would inevitably also require that all building products be also designed so that these can easily 
be returned to their original state, for reuse or recycling.
Enabling environmental sustainability requires that new developments be designed with respect to 
natural limits and environmental concerns. These limits and concerns were not considered during 
the procurement phases of the GOB development and therefore it is unknown whether the resulting 
GOB outcome has caused, or is contributing to ecological damage.
The GOB environment aspects are rated as marginal.
4.4.4 The Life Cycle Aspects 
This lifecycle aspect takes into account that sustainability is a continuous process. Enabling 
sustainability requires that all materials, component parts, the whole development and their many 
lifecycle stages cause no ecological damage. To determine this requires the assessment of all 
materials and components in terms of the damage caused by their extraction, manufacturing, 
transportation and construction processes, and also with the resulting built outcome in terms of its 
preconstruction, construction, occupation, operations and deconstruction phases. Many of today’s 
building industry’s artificial processed materials and components can neither be recycled easily nor 
easily assimilated into nature, and often produce unassimilatable waste. Sustainability may not be 
enabled unless building industry’s systems and processes are redesigned to mimic the nature’s 
cyclical processes. The GOB development was procured from traditional building materials and 
practices and therefore is contributing to the ecological damage cause by these systems and 
processes. The applied best practice initiatives can only be regarded as providing a piecemeal
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approach, a more holistic approach is required, one that is able to appropriately consider the life 
cycle aspects and enable self reliant and sustainable outcomes.
The GOB life cycle aspects are rated as poor.
4.4.5 The Technological Aspects 
Technology holds the promise of providing many improvements and benefits however, technology
has also the potential for unprecedented destruction. Technology can be inappropriate, unethical 
and have the potential to produce more harm than good. The technology applied to the GOB 
development was focused on achieving operational efficiencies with the consumption of non 
renewable (fossil fuel) resources. There was no attempt to consider whether the adopted technology 
was appropriate or inappropriate, and whether it resulted in ecological damage, 
The GOB technological aspects are rated as marginal.
4.4.6 The Economic Aspects 
Business is still conducted in an environment that is influenced with economics and many self 
interest biases, and to survive in this competitive environment, organisations rarely tend to consider 
society’s or the environment’s longer term interests or its overall viability. It is the economic 
concerns and the many self interest biases that invariably define and determine the built form and its 
eventual impact on society and on the environment. The appropriateness of this aspect is 
determined by the economic viability achieved in the outcome; requiring that the value created 
exceeds total costs (‘total costs’ includes capital outlays and long term costs, such as social and 
environmental costs).
The GOB project was initiated from the need to relocate government services into the Lithgow 
Township and construct an affordable and efficient building. The economic aspects were considered 
as paramount during all procurement phases, and focused on not exceeding the initial capital 
outlays costs ($13.4M, refer Appendix C, Project Cost/ Resource Summary), and at achieving 
efficiencies during the operational phase (resulting in $50,000 per year savings in power costs, refer 
Appendix C, Summary of Project). This preoccupation with the financial matters influence many 
design decisions (refer Appendix A, Interview with Eric Yeo, Answer to Question 5) and thereby 
ultimately determined the built outcome. However, no consideration was given to the likely social 
and environmental costs, risks or liabilities from the outcome created.
The GOB economic aspects are rated as marginal.
Table 4.3 outlines and summarises the above assessments and indicates that the GOB 
development cannot be regarded as a truly ‘sustainable development’. The GOB development was 
rated marginal for five of the six aspects and poor for the life cycle aspects.
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Table 4.3 The theoretical Sustainability Rating Subjective Assessment of the Lithgow GOB 
development. 
Lithgow GOB Development Sustainability Aspects
The Theoretical Framework
Subjective Theoretical 
Sustainability Rating
Poor Marginal Sustainable
Business sustainability / sustainable business 
practices
Internal processes; Commercial sustainability, 
continuous improvement culture, HR commitment, 
application of business ethics
Best practice was 
applied
Outputs; Project alignment with business, value and 
benefits to business, adopting the right design 
philosophy and guiding principals used to achieve 
the sustainable development status, resource use 
and re-use
Best practice was 
applied
Other; application of precautionary principle, risk 
management and waste minimisation
Little consideration  
was given to the 
environmental 
consequence of 
decisions made
Social impact and sustainability
Human factors; Inter and intra generational 
considerations, quality of life considerations
Some recruitment; 
employment 
opportunities 
provided 
New Developments; Economic regeneration of 
urban areas, benefits of new business to society, 
brownfield site use, remediation of polluted lands, 
mixed development, diversity, proximity of services
Regionalisation 
Relocation of 
personnel to 
Lithgow, increase 
in House prices, 
Rental income, re-
use of derelict 
land and 
brownfield sites
Existing Infrastructure Integration; Integration 
with existing infrastructure, proximity to public 
transport
Close proximity to 
public transport
and access to 
local amenities 
and services
Others; Community safety, best practice example to 
community, celebration of the site’s cultural aspects, 
education, regulation, religion 
Design of the 
environment and 
public realm
Environmental sustainability 
Ecological Considerations; Reducing the 
ecological footprint, minimise use of harmful 
chemicals, interspecies equity, maintaining existing 
biodiversity and habitats, damage to biosphere
Environmental 
protection and 
resource 
consumption not 
considered
Eco-effectiveness; doing the right thing, integrating 
with the surrounding environment to maximize use 
of renewable energy, natural air flows, sun, light etc
Not considered
Eco-efficiency; doing more with less, resource 
consumption efficiency
ABGR, Energy 
efficiency was 
adopted as the 
driving philosophy 
Output considerations; Minimise impact of new 
development, materials, emissions, embodied 
energy considerations, use of materials from 
renewable or recycled source, natural resources, 
use and reuse, reduction of ecological footprint, 
minimise site impact enhance biodiversity
Built outcome is 
still reliant on 
nonrenewable 
resources, the 
protection and 
enhancement of 
environment
not considered
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Lithgow GOB Development Sustainability Aspects
The Theoretical Framework
Subjective Theoretical 
Sustainability Rating
Poor Marginal Sustainable
Future considerations; Minimise waste, eliminate, 
re-cycle waste product, biodegradable materials, 
waste production of developments: assessment of 
the effect of the waste and pollution released into 
the environment of this development, Minimise 
energy use, low operational energy use, use of 
renewable energy, Minimise use if resources; water 
use
Not considered
Life Cycle Sustainability
Application of the appropriate design 
philosophy; enabling future internal changes in 
terms of functionality and built space adaptability 
and flexibility, capability and adaptability of systems 
employed
Adopted a high 
quality design, with 
maximum internal 
flexibility.
Enhancement of use; the continual alignment of 
the built environment with the changing business 
needs and practices.
Not considered
Others: The inherent flexibility with respect to the 
existing environment 
Not considered
Technological sustainability
Causing no harm and improving quality of life; 
use of proven and tested technology, use of 
appropriate, tested technology
Not tested and not 
confirmed
Energy considerations; adopt systems that 
consume maximum energy quality, Use of 
renewable energy technology, Energy usage within 
developments: the predicted compared with actual.
Energy efficiency 
improvements  
made without the 
use of renewable 
energy sources
Economic sustainability
Financial Considerations; Return on investment 
costs to society, environmental costs
Replacement 
value was 
considered
Project Considerations; life cycle costing, initial 
costing, replacement costs
Proposal was 
compared with 
alternative rental 
properties
Other; Social and environmental costs and benefits Not considered
Note: The above assessment is a subjective assessment that determines whether sustainability was 
achieved in the outcome created. Further research is required to fully explore and define each aspect so 
that each can be benchmarked against known values and outcomes. An outcome would only be regarded 
as sustainable when every aspect is rated as sustainable.
The results from the GOB development assessments indicate that the methodology adopted 
(application of best practice initiatives) did not enable a sustainable outcome. Sustainability is 
enabled when all aspects (the business, social, environmental, life cycle, technological and the
economic aspects) are considered appropriately.124 Furthermore, by not appropriately considering 
these aspects from the outset, at the pre-design and design phases, it was unlikely that these would 
be considered in later phases, and therefore unlikely that the GOB development would attain a 
sustainability rating.
  
124Appropriate decisions are defined as being able to meet all obligations by providing intra and inter-generational equity,
environmental justice and establishing (and maintaining) a close kinship with nature without causing ecological harm.
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Key Recommendation #2: To enable a sustainable outcome, all aspects that influence 
sustainability, namely the business, social, environmental, life cycle, technological and the economic 
aspects must be considered appropriately and comprehensively from the outset. Furthermore, each 
aspect must also be given equal weight throughout each and every project life cycles phase, from 
the pre-design phase to construction phase, and throughout the occupation phase (as sustainability 
is a continuous process).
The GOB assessment, albeit subjective, has achieved Objective 3; it has assessed whether the 
application of industry best practice can produced a sustainable built outcome and by doing so, has 
raised the third proposition that industry best practice should be aligned to a theoretical framework 
that can enable sustainability to be achieved.
Proposition #3: Industry best practice should be aligned with a sustainability focus redefined with a 
broader understanding and a theoretical framework that can enable sustainability to be achieved.
4.5 Findings and Recommendations
If we want to change a result, we must first change the process that led to the result.125
The chosen single case study has provided a valuable step towards achieving sustainability in the 
built environment. The GOB development helped establish the link between the theory, practice 
(decisions made) and reality (the outcome achieved). The GOB built outcome was a direct reflection 
of all the best practice decisions, and initiatives adopted, and applied. These enabled a new 
benchmark standard to be achieved, but did not enable sustainability to be achieved. These findings
indicate that best practice initiatives must further evolve to enable sustainability within the built 
environment.
It is not possible to build sustainably with the same design and construction processes that have 
created the environmental burdens in the first place.126
Further and sufficient relevant research and information is required to increase the building 
industry’s understanding as to what sustainability can and should mean, and how it can be
achieved. Such information can be used to enhance business decisions and best practice initiatives,
so these can be used as ‘sustainability enabling tools’127. These enabling tools would consider and 
allow the appropriate management of all the different aspects that define sustainability, such as 
social, economic, environment, technological and life cycle considerations (as defined in Chapter 3).
  
125 McLennan, 2004
126 McLennan, 2004
127 Sustainability enabling tools can be defined as best practice initiatives that are aligned with and focused on achieving 
sustainable outcome.
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This single case study has also shown that once a desired type of outcome is required (for example, 
a new benchmark), then it can be achieved merely by adopting and applying the necessary 
decisions and practice initiatives from the start of the project and progressively re-asserting these at 
each project phase. Should sustainability enabling tools be available then, sustainability can be 
ensured. And, once achieved, sustainability within the built environment can be progressed by 
adopting a continuous improvement culture and by benchmarking against the world’s best.
Below are the key findings made with recommendations that could be used to improve future, 
similar and best practice developments.
4.5.1 The Procurement Phases Findings
The adopted design guidelines, policies and practices were crucial in defining the Lithgow GOB 
building as a new benchmark development. However, the Lithgow GOB development cannot be 
regarded a truly sustainable outcome, as it has not achieved a sustainable rating for each of the six 
aspects identified that define sustainability (refer Table 4.3). 
The key findings and recommendations are outlined below for each phase of the procurement and 
delivery process. These findings and recommendations are detailed as project and industry related
findings that would enable future such developments to become sustainable.
4.5.1.1 The Pre-Design Phase Findings
A strategic focus with an integrated approach was adopted at the GOB pre-design phase and it was 
used to influence and guide all future decisions and actions, and eventually it defined the outcome. 
The adopted methodology and practices were considered as the most appropriate at the time; to 
enable sustainability. However, as the GOB project outcome was not rated as sustainable, the 
adopted strategies can only be regarded as inappropriate for enabling sustainability. In accordance 
with the theoretical basis established for enabling sustainability (refer Section 3.3.1), many aspects
were simply not considered appropriately; namely the business, social, environmental, life cycle, 
technological and the economic aspects. To enable sustainability, all these aspects must be 
considered appropriately from the outset, the pre-design phase. At the GOB pre-design phase these 
aspects should have been considered as follows:
§ The Business Aspects: The GOB business proposal should have defined the project in terms 
of the social, environmental, life-cycle, technological and economic aspects, and detailed how 
sustainability would be achieved in each aspect. Furthermore, the GOB business proposal 
should have identified and provided mitigation strategies for any foreseeable adverse
consequence derived from the procurement and later operational phases.
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§ The Social Aspects: The GOB proposal should have included a comprehensive assessment of 
the regional business needs, capabilities and market opportunities in terms of available services 
and potential for growth. Such an assessment would have possibly allowed greater local 
involvement during the design, construction and operation phases, and possibly encouraged the 
use of locally sourced and manufactured materials. Appropriately considering these aspects 
would have ensured that both the community and project benefit from this alliance and that a 
sustainable fit is enabled for the new business. 
§ The Environmental Aspects: The GOB proposal should have been focused on enabling eco-
effective rather than eco efficient outcomes. This approach would ensure that no harm is caused 
to the environment and the outcome created is based on a circular type of metabolism, 
designed to mimic the nature’s cyclical processes.
§ The Life Cycle Aspects: The GOB proposal should have considered the life cycle aspects of 
all materials, components selected, the eventual built outcome, its operations, adaptation and
possible deconstruction with the many processes in between. Where possible, it should have 
given preference to products with identifiable non-hazardous substances and materials with high 
recycled/recyclable content.
§ The Technological Aspects: The GOB proposal should have avoided the use of technology 
reliant on non-renewable (fossil fuels) resources and should have focused on producing clean 
energy and water.
§ The Economic Aspects: The GOB proposal should have been based on comprehensive 
economic assessments that investigated all costs including initial capital outlay costs and 
recurrent costs inclusive of social and environmental costs.
Sustainability is enabled when there is a focus at achieving sustainability from the outset. This focus 
must also be the adopted business focus and must include all aspects that define sustainability 
(refer Figure 4.6). In not appropriately considering these aspects from the outset, at the pre-design, 
it is unlikely that these would be considered in later phases, and therefore unlikely that the eventual 
outcome could attain a sustainability rating.
Figure 4.6; Sustainability and its determinants
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4.5.1.2 The Design Phase Findings
The design phase evolved from the pre-design phase. At this phase, the pre design focus and 
strategies were adopted and progressively developed into design solutions. This phase however, 
did not assess the earlier, pre-design decisions and strategies, and nor did it consider the many
other aspects that could have enabled a sustainable outcome, namely:
- Eco-effective considerations, ensuring the materials selected have no destructive processes 
and produce harm to the environment through their extractive and manufacturing processes, 
and
- Adoption of concepts similar to the Baubiologie concept which could have guided the design 
towards passive heating and cooling, renewable energy production on site, water harvesting 
and waste recycling.
4.5.1.3 The Construction Phase Findings
All design decisions were finalised by the start of construction phase. This phase converted these
decisions and strategies into actions, and therefore it can be regarded as the most environmentally
destructive phase in the procurement process. The best practice initiatives adopted for the GOB 
project helped manage and minimise the site’s destructive effects by encouraging such concerns as 
waste management and environmental protection initiatives. However, these did not consider the 
wider, more global implications of new constructions, such as:
- Reducing the embodied energy of the building materials selected,
- No preference was given to locally sourced materials and processes, and
- Eco-effective solutions and innovations were not considered nor used to drive the process.
Refocusing the project away from the traditional eco-efficient path at this phase, would have 
required additional effort in terms of additional cost and possibly a longer construction period but 
would have ensured that the adopted decisions and practices caused no ecological damage.
4.5.1.4 The Building Operations Phase Findings
The building operations phase began at the start of the use of the built asset, when the building 
users took ownership and when the procurement team was disbanded. At this phase, the
responsibility for the management of the built asset was transferred to the building owner and users. 
Knowledge of the appropriate use of the building systems, features and operational requirements of 
the built asset was transferred to the users through training and induction sessions.
Knowledge transfer between the various groups was largely considered ineffective due to the 
repeated call outs and requests for additional information during the first twelve months of operation. 
This process could have improved with the following initiatives:
- The continuation of the project team’s involvement during the asset management phase,
- The development of operational strategies aligned with the building shape and use, prior to 
occupation,
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- The active participation by designers and project managers in all post occupancy studies. This 
would have provided these professionals with an insight into the successes, and failures, and 
would help avoid any potential repeat of inappropriate practices, and
- The continual enhancement of the adopted strategies for the life of the building. These must be 
initially prepared at the pre-design phase and should be continually enhanced at each 
subsequent procurement phase. 
At this, the operations phase, there is always the opportunity to continually and progressively 
improve on the building operations with respect to the building’s evolving use. This would ensure 
that the built asset and its lifecycle aspects are appropriately addressed and managed.
The findings made and lessons learnt from new benchmark developments such as the GOB can 
provide a valuable insight into how theory and practice can be better aligned. Such studies would 
increase our understanding as to what can and should be regarded as best practice and 
sustainable. In summary, Figure 4.7 outlines the relationship between the application of specific 
practices and the type of outcome achieved. Theoretically, the application of best practice in terms 
of business, eco-efficiency and eco effectiveness should produce a sustainable outcome. To be 
effective and ensure their application, such findings and lessons learnt must be translated into 
existing practices and into government policy and legislation. This translation can be a vital 
component that can help guide the building industry and society towards truly sustainable outcomes. 
Business
Practices Pre-Design
Best
Practice
Eco-
Efficiency
Eco-
Effectiveness
Design Construction BuildingOperation
Sustainability
Outcomes
Figure 4.7; The different procurement phases during the life of a project.
In the broader context, the key findings were as follows:
- Applying industry best practice does not necessarily achieve sustainable development
(Proposition #2).
- There is a misalignment between best practice and the available theoretical knowledge as to 
what best practice and sustainability should entail.
- The application of best practice within the building industry is mostly focused on the ‘business 
aspects’, the quantitative rather then the qualitative aspects. 
- There are many knowledge gaps that prevent a more comprehensive, quantifiable study to be 
conducted. For instance, comprehensive regional studies together with relevant material 
composition and information sources are all essential items required to enable informed 
decisions. These include the following:
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o The carrying capacity at all levels (site, local, regional and global),
o The natural environment’s biodiversity characteristics, requirements, limits and resilience,
o The social make up of the area and its capacity for growth and change,
o The infrastructure capacity and expansion capabilities, 
o The capabilities and capacity of local business and regional industries, and
o The building materials and their make up and life cycle information that should include all 
their relevant characteristics, such as toxic substances used, extraction and manufacturing 
processes, to enable informed decisions to be made.
4.5.2 Recommendations
Conventional design understanding cannot be relied upon to get ‘correct’ answers and that analysis 
that is more precise is necessary. 128
The key recommendations derived from this research are as follows:
§ Best practice should be focused and closely aligned with a progressive theoretical basis that 
can enable sustainable outcomes (Proposition #3).
§ Building practitioners should be progressively retrained throughout their careers with best 
practice initiatives that are supported with a proven theoretical basis. This would avoid wrong 
perceptions and consequently would influence the type of decisions made and outcomes 
achieved (Recommendation #1), and
§ To enable a sustainable outcome, all aspects that influence sustainability, namely the business, 
social, environmental, life cycle, technological and the economic aspects must be considered 
appropriately and comprehensively from the outset. Furthermore, each aspect must also be 
given equal weight throughout each and every project life cycles phase, from the pre-design 
phase to construction phase, and throughout the occupation phase, as sustainability is a 
continuous process (Recommendation #2).
4.6 Summary
This chapter has evaluated the many procurement phases of the selected single case project; the 
GOB development. The applied best practice initiatives and the outcome created were rated against
a sustainability defining theoretical framework. The results highlighted many gaps and 
misalignments with current thinking and with best practice, albeit derived from a subjective measure 
and assessment. 
This single case study assessment has confirmed the two propositions made in the earlier chapters. 
An organisation’s focus and its adopted practices can define and determine the type of outcome 
produced, and industry best practice does not necessarily achieve sustainable developments. The 
notion that sustainable outcomes can be achieved with the application of today’s industry best 
  
128 Williamson & Radford, 2000
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practice does not hold true. This chapter has also achieved the stated Objective 3 by assessing
whether the application of industry best practice produced a sustainable built outcome. In so doing, 
it has raised a challenge as Proposition #3; industry best practice should be aligned to a theoretical 
framework that enables sustainability to be achieved.
The GOB assessment has fulfilled the two aims of this research. It has established a link between
theory, practice and reality. It has also provided a means to test best practice initiatives with their 
built outcomes and against a sustainability rating theoretical framework. In meeting these research 
aims, the findings made provide an initial basis that can be used by the building industry and 
practitioners to redefine their best practice initiatives with an appropriate framework and that can 
enable sustainability within the built environment. The next chapter, Chapter 5, will summarise and 
conclude this thesis.
Chapter 5 Conclusions
This research stemmed from the hypothesis that applying building industry’s best practice initiatives 
can enable sustainability within the built environment. The Lithgow Government Office Building (GOB) 
Development, a single case project was chosen to test this hypothesis and determine whether 
sustainability was achieved in this best practice outcome.
This development was a built outcome produced by a long lived government organisation – the 
Department of Commerce – which adopted and applied new government policies along with best 
practice initiatives to produce a new benchmark – an award wining, trend-setting, seemingly 
sustainable development. These industry successes made the GOB Development a best practice 
example and a suitable built outcome that could be used to evaluate how the many adopted methods, 
practices and processes influenced the outcome produced.
The GOB Development was subjectively evaluated against a sustainability definition and a theoretical 
framework. This evaluation established a link between theory, practice and reality by highlighting its 
many alignments and misalignments. It also established the relationship between best practice and 
sustainability, and determined whether sustainability was achieved by the GOB Development.
This chapter concludes this exegesis. This chapter summarises the research, its objectives, aims and 
findings, and is concluded with the possible implications of this research and the necessity for further 
studies to ensure that theory, practice and reality are better aligned.
5.1 Research Objectives
Chapter 1 outlined the three objectives of this research as follows:
Objective 1- Assessment of the Actual: providing a context and definition for industry best practice. 
Objective 2- Establishment of a Theoretical Basis: the development of a theoretical framework that 
defines ‘sustainability’ within the built environment and that allows the evaluation of the new built 
outcomes. 
Objective 3- Assessment of whether the application of industry best practice can produce sustainable 
outcomes. This objective tested the actual (Objective 1) with the theoretical (Objective 2). 
5.2 Research Aims
Chapter 1 outlined the two research aims. The first aim was to establish a link between theory, 
practice and the outcomes produced. The second aim was to provide a means to test best practice 
initiatives with their built outcomes against a sustainability defining theoretical framework.
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5.3 The Research and Key Findings
The findings of this research are summarised below:
Chapters 1 and 2 outlined the historical and cultural context of the host organisation and defined 
industry best practice in terms of a single critical case project with its business, procurement and 
professional practices as used by its host organisation and within the building industry. These chapters 
provided a valuable link between the practice (the adopted organisational and business focus) and 
reality (the outcome as achieved by the GOB Development). This met Objective 1 of the research and 
raised the first proposition that an organisation’s focus and its adopted practices can define and 
determine the type of outcome produced.
Chapter 3 outlined and established a theoretical framework for achieving sustainability within the built 
environment. This framework identified six essential aspects, namely the business, social, economic, 
environmental, technological and the lifecycle aspects. All these aspects are considered important as 
each provides a means to influence, enable and achieve sustainability. This theoretical framework was 
later used to evaluate and test the GOB Development. 
This chapter also outlined the differences between traditional practices, good and best practice, and 
compared these with a sustainability defining framework. This comparison revealed that many industry 
best practice initiatives are limited to specific areas of energy use and efficiencies in consumption 
rather than aimed at providing longer term solutions such as meeting real human needs and protecting
the environment’s natural capital from overuse and abuse. Such findings led to the conclusion that the 
industry must refocus its best practice initiatives away from eco efficiency and towards achieving eco-
effective outcomes that can achieve zero waste, zero pollution and that are derived from eco-friendly, 
renewable sources and from recycled materials. Achieving such a refocus has the potential to produce 
outcomes with realisable social, environmental and economic benefits; outcomes that can be regarded 
as sustainable. These findings highlighted the visible disparity between industry best practice and 
sustainability, and supported the proposition that today’s industry best practices do not necessarily 
achieve sustainability. 
It is more powerful to design a process that does not require energy than one that has been optimised 
to use as little energy as possible.129
Chapter 4 achieved the final research objective; Objective 3. It evaluated the single case project, the 
GOB Development (the actual) against the established sustainability defining theoretical framework
(the theoretical). This evaluation tested whether the GOB development built outcome was sustainable
and concluded that it was not.
Chapter 4 also assessed whether the two previous propositions made held true. Results indicated that 
the GOB outcome was a close reflection of the adopted project brief and adopted organisational best 
  
129 McLennan, 2004
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practice initiatives and policies. This confirmed the first proposition; an organisation’s focus and its 
adopted practices can define and determine the type of outcome produced. Similarly, the second 
proposition was affirmed. As the GOB Development was procured from best practice initiatives, it 
followed that industry best practice does not necessarily achieve a sustainable outcome. These
propositions indicate that there were many gaps and misalignments with current thinking and best 
practice, and concluded with two key recommendations, namely:
1. Building practitioners should be progressively retrained throughout their careers with best practice 
initiatives that are supported by a proven theoretical basis. This would avoid wrong perceptions, 
and assumptions and consequently would influence the type of decisions made and outcomes
achieved, and
2. To enable a sustainable outcome, all aspects that influence sustainability, namely the business, 
social, environmental, life cycle, technological and the economic aspects must be considered 
appropriately and comprehensively from the outset. Furthermore, each aspect must also be given 
equal weight throughout each and every project life cycles phase, from the pre-design phase to 
construction phase, and throughout the occupation phase (as sustainability is a continuous 
process). 
Chapter 4 also raised the last proposition (Proposition #3). This proposition stated that industry best 
practice should be aligned with sustainable outcomes and redefined with a broader understanding and 
a theoretical framework that can enable sustainability to be achieved. This proposition with the two 
recommendations necessitated a refocus and realignment of the existing best practice initiatives within 
a sustainability defining theoretical framework, as this would enable sustainability. This highlighted the 
importance of making well informed and comprehensive decisions that are supported with a theoretical
framework, as ultimately, it is the appropriateness of the decisions that determines whether outcomes 
become sustainable. This is posed as challenges to building practitioners and to the building industry.
This research, with its three propositions established the link between theory, practice and reality; the 
outcomes produced. This linkage enabled this research to test best practice initiatives with their built 
outcomes against a sustainability rating theoretical framework. This linkage and the later testing of the 
GOB Development achieved the two stated aims of this research.
5.4 Implications of Research
Prior to this research, it was uncertain and unproven whether sustainability within the built environment 
could be achieved with the application of best practice initiatives. This uncertainty meant that our 
progress towards a sustainable future was largely left to chance. 
The GOB Development, a single case example demonstrated that the adopted business and 
professional practices can greatly influence the outcomes produced. Such a single case study does 
not necessarily represent a trend however; it has established the link between theory, practice and 
reality, and has highlighted its many visible differences. These differences provide a glimpse into how 
best practice initiatives can be enhanced to enable sustainability within the built environment.
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This research established that applying today’s industry best practice does not necessarily achieve 
sustainability; it achieves eco-efficiency. Today’s industry best practice initiatives do not necessarily 
consider nor incorporate all the essential aspects that define sustainability (that is, social, economic, 
environmental, technical and lifecycle) but rather, these initiatives are focused on the more quantifiable 
business outcomes (that is, time, cost and quality). Business practices must therefore, give careful 
consideration to each and all these aspects, as each is a vital component part of the whole and each 
can ultimately determine whether sustainability is achieved. Similarly, the building industry should align 
and benchmark its best practice initiatives with a proven sustainability basis (as per Proposition #3). 
This realignment would enable the building practitioners to apply such practices with the certainty that 
these could achieve sustainability within the built environment. Ultimately, it is the adopted business 
practices that will influence the decisions made, actions taken, obligations met and determine the type 
of outcomes produced. 
If we want to change a result, we must first change the process that led to the result.130
At present, industry best practice initiatives cannot be regarded as ‘sustainability enabling tools’. 
These initiatives must first be aligned with a sustainability focus and supported with appropriate
management initiatives that consider all the different aspects that define sustainability, such as the 
social, economic, environment, technological and life cycle considerations. And, once achieved, 
sustainability within the built environment can then be progressed through the process of continuous 
improvement and benchmarking which could ultimately ensure the longer-term viability of the building 
industry, society and of the environment.
5.5 Towards Sustainability
This study provided a theoretical framework for determining sustainability based on business aspects, 
natural aspects (social, environmental, lifecycle) and artificial aspects (technological, economic. This 
theoretical framework proposed that sustainability is enabled only when each aspect is appropriately 
considered, and when each is able to attain sustainability in their-own right. The GOB development 
assessment tested this theoretical framework and confirmed the importance of each aspect and 
revealed that these aspects are inter-connected, having many linkages and connections, where 
decisions made can impact many aspects simultaneously to varying degrees.
In light of the research undertaken, the worth of this model was confirmed. Furthermore, this research 
also revealed that enabling sustainability requires a holistic and integrative approach, one that is able 
to appropriately consider and integrate all aspects into a whole (as illustrated on Figure 5.1). As 
sustainability is enabled, it is then the appropriateness of the many decisions made and actions taken 
that ultimately determines whether the resulting outcome is sustainable.
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Figure 5.1; Towards Sustainability 
Sustainable requires the integration of all aspects.
5.6 Recommendations for Further Research
The future of the planet could be determined by our actions within the next several decades.131
This research has established that sustainability cannot be achieved by merely adopting industry best 
practice initiatives and applying available information. Best practice initiatives are predominantly 
focused at achieving eco-efficient rather than eco-effective outcomes. There are also many information 
gaps specifically on the toxicity levels inherent or inputted into building materials, preventing 
appropriate decisions that cause no ecological damage.
This research and its findings have provided a valuable insight into sustainability theory, best practice 
initiatives and the apparent misalignments between these and with reality. This research has also 
established that existing best practice initiatives must further evolve to enable sustainability within the
built environment. However, the reader must be mindful that this research was conducted from a 
single case study and therefore requires additional investigations to minimise any misrepresentation 
and confirm all findings, propositions and recommendations made. This single case study approach 
cannot prove a theory, but it has questioned and demonstrated the inherent shortfalls with existing 
hypotheses and practices.
Further research is required to fully explore each proposition made and each aspect of this author’s 
stated theoretical framework. This would enable the definition for sustainability to be refined and
developed so that it can be readily adopted and applied by industry, and benchmarked against. 
Further research could also help transform best practice initiatives into ‘sustainability enabling tools’
and thereby provide an assurance that their application would ensure the attainment of sustainability.
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